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ADDENDUM NO. 2 

AUGUST 24, 2012 

 

TO 

 

PLANS, BID FORM, SPECIFICATIONS, CONTRACT AND BOND 

 

FOR 

 

MAKUU OFFSITE WATER SYSTEM PHASE 2 

PRODUCTION WELL, RESERVOIR AND SUPPORTING FACILITIES 

 

HALONA, PUNA, ISLAND OF HAWAII, HAWAII 

 

IFB NO.:  IFB-13-HHL-002 

 

 

APPROVED SUBSTITUTION - FINISH HARDWARE 
The following finish hardware has been approved by Department of Hawaiian Homelands (DHHL) and 

County of Hawaii Department of Water Supply (DWS) for use on this project.  As part of the substitution 

approval, the doors shall be able to accept the locks supplied by the DWS.  The DWS will issue locksets 

(Corbin Russwin Model No. CL 3851 NZD 626) to the contractor for doors D/1, D/2 and D/4 as specified 

in the door hardware schedule SECTION 303.24 FINISH HARDWARE, Subsection E. SCHEDULE OF 

FINISHING HARDWARE, 2. Door Hardware Schedule. 

 

  Substitute or 

Item Brand Alternate Brand Variance 

 

08710/Hinges McKinney TA2314 626 Ives 5BB1 626 None 

08710/Hinges McKinney TA2314 626 NRP Ives 5BB1 626 NRP None 

08710/Hinges McKinney TA2314 626  Stanley FBB191 626 None 

08710/Hinges McKinney TA2314 626 NRP Stanley FBB191 626 NRP None 

08710/Lockset Sargent 8265 LNL WBX Schlage L9040 06A None 

08710/Lockset Sargent 8265 LNL WBX 626 Best 45H 7LT 15H 626 None 

 

 

CONTRACTOR’S SUBMITTALS - BID OFFER FORM 
Delete the Bid Offer Form in its entirety and replace with Addendum No. 2 Bid Offer Form, attachment 

to this addendum.  Only Article 5 - Basis of Bid has changes.  These changes are denoted with an “*” by 

the Item Number and shown in bold type. 

 

CONSTRUCTION PLANS 

Replace Sheets C-1, C-3, C-4, C-5, C-6, C-7, C-8, C-10, C-12, C-15, M-1, M-2, M-3, M-5, M-7, A-2, A-

3, A-5, S-4, S-6, S-9, S-10, S-11, E-4, E-11, E-12, E-13, E-17, E-19, E-20, E-21, E-22, E-23, E-24, E-25, 

E-26, E-27, E-28, E-29, E-30 and E-31with the attachment to this addendum: 

 

 Sheet C-1 - Notes 

 Sheet C-3 - General Plan 

 Sheet C-4 - Boring Logs 

 Sheet C-5 - Site Grading Plan 
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 Sheet C-6 - Site Plan 

 Sheet C-7 - Drain & Water Profiles 

 Sheet C-8 - Reservoir Piping Sections 

 Sheet C-10 - Grated Drain Pit Details 

 Sheet C-12 - Well Pad Reinforcing Details 

 Sheet C-15 - Booster Pump Pad Reinforcing Details (Keonepoko-Nui well & Res. Site) 

 Sheet M-1 - Makuu Well Pump Details 

 Sheet M-2 - Makuu Well Pump Miscellaneous Details 

 Sheet M-3 - Makuu Well Pump Piping Pad Details 

 Sheet M-5 - Makuu Control Building Plan 

 Sheet M-7 - Keonepoko-Nui Booster Pump Piping Details 

 Sheet A-2 - Control Building Exterior elevations and Schedules 

 Sheet A-3 - Control Building Interior Elevations and Schedules 

 Sheet A-5 - Window and Flashing Details 

 Sheet S-4 - Reservoir General Notes 

 Sheet S-6 - Reservoir Foundation Section and Details 

 Sheet S-9 - Reservoir Foundation Plan and Roof Slab Plan 

 Sheet S-10 - Reservoir Elevation and Section 

 Sheet S-11 - Strand-Wound Wall Section and Details 

 Sheet E-4 - Electrical Work 

 Sheet E-11 - Electrical Work 

 Sheet E-12 - Electrical Work 

 Sheet E-13 - Electrical Work 

 Sheet E-17 - Electrical Work 

 Sheet E-19 - Electrical Work 

 Sheet E-20 - Electrical Work 

 Sheet E-21 - Electrical Work 

 Sheet E-22 - Electrical Work 

 Sheet E-23A - Electrical Work 

 Sheet E-23B - Electrical Work 

 Sheet E-24 - Electrical Work 

 Sheet E-25 - Electrical Work 

 Sheet E-26A - Electrical Work 

 Sheet E-26B - Electrical Work 

 Sheet E-27 - Electrical Work 

 Sheet E-28 - Electrical Work 

 Sheet E-29 - Electrical Work 

 Sheet E-30 - Electrical Work 

 Sheet E-31 - Electrical Work 

 Sheet E-32 - Electrical Work 

 

 

TECHNICAL SPECIFICATIONS 

1. Replace Technical Specifications Table of Contents in its entirety and replace with Addendum No. 2 

Technical Specifications Table of Contents, attachment to this addendum. 

 

2. Replace Technical Specification Section 303.07 - Prestressed Concrete Tank in its entirety and 

replace with Addendum No. 2 Section 303.07 - Prestressed Concrete Tank, attachment to this 

addendum. 
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3. Replace Technical Specification Section 303.16 - Built-up Roofing in its entirety and replace with 

Addendum No. 2 Section 303.16 - Built-up Roofing, attachment to this addendum. 

 

4. Add Technical Specification Section 303.22A - Louvers and Dampers, attachment to this addendum. 

 

 

SUPPLEMENTAL FOUNDATION RECOMMENDATIONS 

The Supplemental Foundation Recommendations by Fewell Geotechnical Engineering Ltd., dated 

January 5, 2005 is in attachment to this addendum. 

 

 

REQUESTS FOR CLARIFICATION 

 

Question 1: 

Section 303.07.F.2.n states the Importance Factor shall be 1.5 while Sheet S-4 of the drawings states the Importance 

Factor is 1.25. ACI 350 and AWWA D110 use 1.25 for essential facilities while IBC 2006 uses 1.5 for essential facilities. 

It is our understanding that Hawaii has recently adopted IBC 2006. Please have the Engineer review and determine if the 

project should also include IBC 2006 as part of Section 303.07.F.1 and the General Notes on Sheet S-4 of the plans and if 

the Importance Factor for the project should include both 1.25 and 1.5. 

 
Response: 

(Section 303.07.F.2.n) The structural design shall be per ACI 350.3-06 or AWWA D110-04, therefore the 

Importance Factor shall be equal to1.25. 

 

 
Question 2: 

Section 303.07.F.2 items k and l, state the Ss and S1 values are 201% of gravity and 88% of gravity, respectively. We 

were not able to locate these values in the referenced Geotechnical Investigation Report, dated November 2, 2004. 

However, we did visit the USGS website to get the code minimum seismic values, based on the proposed site 

coordinates, and obtained slightly different values of 2.203g and 0.926g, respectively.  Please have the Engineer review 

and determine if the seismic design parameters found in the Specifications are site specific or if the minimum values 

provided by USGS's website are acceptable for the project. 

 

Response: 

(Section 303.07.F.2, item k and l) The seismic values, SS and S1 shall be revised to 2.21g and 

0.93g respectively when using ACI 350.3-06 for the seismic design. 

 

 

Question 3: 

Section 303.07.F.2.f states the freeboard below top of wall shall be 2 ft. Due to the large seismic values expected at the site, 

the slosh wave height, calculated in accordance with Section 303.07.F.4.o, is greater than 2 ft.   In order to prevent the 

slosh wave uplift from exceeding 90% of the roof’s dead weight, the wall would need to be 22.75" tall or 9 inches greater 

than shown on the Drawings. Please have the Engineer review and determine if the freeboard value may be considered a 

minimum value and that the wall height may be increased. 

 

Response: 

(Section 303.07.F.2.f) The specified vertical freeboard distance shall be maintained, we would 

not expect the roof slab to lift from the interior columns where they are fully dowel. We prefer the roof 

slab be designed to resist the upward sloshing force produced by the design-level seismic event by 
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designing the two-way roof slab for this force. We understand some contents of the tank could be lost 

through the roof slab/wall joint, but prefer this to the related adjustments that would occur if the height of 

the reservoir were to be increased. 

 

 

 

Question 4: 

Section 303.07.R.5.a states the polypropylene fibers in the shotcrete mix shall be fibrillated. Through extensive 

research and development, it has been determined the application, mixing and quality of the finished shotcrete is 

significantly improved if the fibers are not fibrillated. Please have the Engineer review and determine if non-fibrillated 

fibers are acceptable for the project. 

 

Response: 

(Section 303.07.R.5.a) The use of non-fibrillated polypropylene fibers is acceptable in the 

shotcrete mix. 

 

 

Question 5: 

Section 303.07.R.5.d states the polypropylene fibers are to be of high tensile strength. The manufacturers of the non-

fibrillated polypropylene fibers no longer provide this property. Please note the non-fibrillated fibers will meet the 

ASTM requirements stated in Specification Section 303.07.R.c. 

 
Response: 

(Section 303.07.R.5.d) The strength requirement for the polypropylene fiber in the shotcrete 

has been removed since these fibers are provided as secondary reinforcing. 

 

 

 

Question 6: 

Section 303.27A states the exterior wall, roof and interior piping shall be coated but detail 1 of Drawing Sheet S-11 

states the interior of the tank shall be painted with primer and two coats of epoxy paint. It is standard practice in 

Hawaii not to coat the interior of the tank, other than the pipes, as noted in the project Specification. Please have the 

Engineer confirm that Section 303.27A is the intended requirement for the project. 

 

Response: 

(Section 303.27A) The interior coating requirement was accidently left in place when the 

interior coating requirement was deleted from this project. This requirement has been removed from sheet 

S-11. 

 

 

Question 7: 

Drawing Sheet C-5 states the finished grade around the tank is 822.5 and Drawing Sheet C-8 provides a detail of the wall 

footing with a top of wall footing elevation exterior of the wall of 823.083 and depth of 1.5 feet (Elevation 821.583). The 

Reservoir details found on Sheets S-4 to S-19 provide a different wall footing detail and a minimum embedment of 18 

inches stated on Detail 1 of Sheet S-6. Page 5 of the Geotechnical Investigation Report, dated November 2, 2004, 

requires the tank foundation to be embedded a minimum of 6 inches into the basalt rock. Please have the Engineer 

review and determine the required embedment elevation for the bottom of the tank wall footing. 

 

Response: 
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(Sheet C-5) The design intent for determining the bottom of footing elevation is the locate the bottom of 

footing 18 inches below the adjacent grade to the reservoir wall footing. This will result in a 3 foot thick 

footing at the extreme condition. 

 

 

Question 8: 

Drawing Sheet C-5 provides dimensions to the outside face of wall and wall footing. The dimensions appear to be based 

on Sheet C-8, which vary from the minimum requirements provided in Reservoir details found on Sheets S-4 to S-19. 

Please have the Engineer review and determine if the dimensions should follow the minimum criteria established by the 

details shown on Sheets S-4 to S-19. 

 

Response: 

(Sheet C-5) The dimension to the outside edge of the reservoir footing have been coordinated by adjusting 

the structural detail on Sheet S-9, resulting in a 50 foot radius to the outside edge of the reservoir footing.  

Also the inside face of wall radius = 47’-0” dimension shown on S-9 governs over the outside face of wall 

dimension shown on C-5 and C-6. 

 

 

Question 9: 

Specification Section 303.07.F.2 items "d" and "e" state the floor and roof slopes, with high points at the center, shall be 

1% and 1.5%, respectively.  In order to optimize the construction of the tank by making all the columns the same length, 

please have the Engineer review and determine if the floor and roof slopes may both be 1.5%. 

 

Response: 

(Section 303.07.F.2, item d and e) The floor slope of the reservoir has been revised from 1.0% to 1.5%. 

Sheet S-11 has been revised to reflect this change. 

 

 

Question 10: 

Drawing Sheet S-8 shows the washout pipe 5 ft from the inside face of the wall and Sheet C-8 shows the washout pipe 

is 5 ft from the inside face of wall but also at the tank centerline. Please have the Engineer review and confirm that the 

washout pipe shall be located 5 ft from the Inside face of wall and that the floor shall have a high point at the center.   

 

Response: 

(Sheet S-8) The design intent is to show the pipe in question, 5 feet from the inside face of the wall. The 

reference to the tank centerline was accidently left there from when the pipe was located in the center of 

the tank. 

 

 

Question 11: 

The pipe entrance through floor details appear to be different on Drawing Sheets C-8, S-7 and S-8. The details shown on 

Sheets C-8 locate the connections between two pipes in the floor which will cause additional stresses in the floor should 

the pipe rotate or move. It is recommended that the details provided on sheet S-7 and S-8 be followed, Please have the 

Engineer review and determine if the use of the details on Sheets S-7 and S-8 are appropriate for the project. 

 

Response: 

Sheet C-8 has been revised in this addendum to match the structural drawing dimension. 
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Question 12: 

Drawing Sheet C-8 shows the distance from the inside face of corewall to centerline of the pipe penetrating the floor 

as 5 ft. While Sheets S-7 and S-8 show the same dimension as a minimum value. Please have the Engineer review 

and determine if the distance from the inside face of corewall to the centerline of all the pipes penetrating the floor 

may be considered a minimum value and be adjusted from 5 ft to 6 ft. The modification will result in a more cost 

effective wall footing design at the location of the floor penetrations. 

 

Response: 

Sheet C-8 has been revised in this addendum to match the structural drawing dimension. 

 

 
Question 13: 

Drawing Sheet S-9 shows construction joints in the floor and roof. Detail 1 shows the floor placed in halves and 

Detail 2 shows the roof cast in quadrants. The floor and roof areas, 7,800 sq ft (+/-), of the proposed tank will allow a 

construction crew place, finish and cure the concrete in a single pour. Please have the Engineer review and determine 

if construction joints in the floor and roof may be considered optional. 

 
Response: 

(Sheet S-9) The construction joints in the floor and roof slab of the reservoir can be eliminated if the 

Contractor provides adequate resources when placing, finishing and curing the slabs. The Contractor shall 

be responsible for repairing any observed cracks or other defects in the slab work if joints are eliminated 

at no additional cost to DHHL. If these conditions are acceptable to the Contractor, an RFI can be 

submitted during construction requesting the joints be eliminated. 

 

 
Question 14: 

Detail 3 on Drawing Sheet S-8 shows the termination of the influent pipe at 14 ft above finished floor. In addition to 

the concrete pedestal surrounding the pipe, you may wish to have the Engineer review and determine if a thickened 

concrete splash pad on top of the floor around the pedestal will further prevent erosion of the floor concrete. 

 

Response: 

(Sheet S-8) We have not seen any excessive wear to the slab area surrounding elevated influent pipes, and 

it is believed that tank will commonly have some amount of water covering the floor helping to reduce or 

eliminate the wear to the concrete floor due to the cascading water. No change will be made at the base of 

the influent pipe. 

 

 
Question 15: 

We were unable to locate the friction coefficient between the underside of the tank floor and the aggregate base course 

material. Please have the Engineer or Geotechnical Engineer review and determine if it is acceptable to use a 

coefficient of friction of 0.45 at this interface. 

 

Response: 

The coefficient of friction is 0.50 per the Supplemental Foundation Recommendations by Fewell Geotechnical 

Engineering Ltd., dated January 5, 2005 in attachment to this addendum. 

 

 
Question 16: 

Drawing Sheet S-4 states the foundation design is based on Geotechnical Investigation by Fewelt Geotechnical 
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Engineering, LTD. (File 2460.01 Dated Nov 2, 2004 and Jan 5, 2005). We were able to locate the Report dated 

November 2, 2004, but could not find the January 5, 2005 report. We kindly request a copy of the January report, to 

ensure that all design parameters are implemented into the design of the tank. 

 
Response: 

The Supplemental Foundation Recommendations by Fewell Geotechnical Engineering Ltd., dated 

January 5, 2005 is in attachment to this addendum. 

 

 
Question 17: 

Specification Section 303.07.Z states the requirements for the abrasive blasting of the exterior face of the corewall prior 

to the initial layer of shotcrete. Historically tanks that incorporate an initial layer of shotcrete use sandblasting to remove 

the laitance, form oils or other types of coatings referenced in the Section from the exterior face of the corewall. 

Sandblasting has a successful performance record on numerous tanks in Hawaii. Sandblasting will produce a concrete 

surface profile 3 (CSP 3) to ensure a mechanical bond between the initial layer of shotcrete and the natural gun surface 

profile of the initial layer of shotcrete will ensure a mechanical bond between subsequent layers of shotcrete applied per 

the requirements in Specification Section 303.07, Please have the Engineer review and determine that sandblasting, 

without a recovery system, as typically used on prestressed concrete tank projects in Hawaii is acceptable for the project. 
 

Response: 

The proposed sand blasting process can be used as requested, as long as the Department of Health 

requirements for sand blasting are satisfied. 

 

 

Question 18: 

Proposal Item No. 40 of the subject project shows a proposal quantity of 3 each grated drain inlets, but we 

are only able to locate 1 each of the drain inlets (Note No. 35 on Sheet C-6). 

 

Response: 

Proposal item 40 has been revised in this addendum, there is only one drain inlet.  Sheet C-6 has been 

revised in this addendum. 

 

Question 19: 

Sheet S-11 says paint and primer 2 coats on the interior of tank.  Spec section 303.27A-4 note H says NO 

PAINT.  Please advise what is correct. 

 

Response: 

(Section 303.27A) The interior coating requirement was accidently left in place when the interior coating 

requirement was deleted from this project. This requirement has been removed from sheet S-11, 

Addendum No. 2. 

 

Question 20: 

The dimension callouts of the elevation view of Sheet C-15 for the booster pump pad appears to be 

incorrect. 

 

Response: 

The dimension callouts have been revised on Sheet C-15, Addendum No. 2. 

 

Question 21: 
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In Sheet C-5, the difference between the elevation of the finished floor of the reservoir (824.0’) and the 

elevation at the edge of the footing (822.5’) is 1.5’. This does not match the details in S-6 to S-11. Please 

clarify. 

 

Response: 

The elevations shown on C-5 are correct – the structural details have been revised and shown in this 

addendum. 

 

Question 22: 

The outside face of footing is shown as R = 50’ in Sheet C-5 but it is also shown as R = 49’-10” in Sheet 

S-9. Please clarify. 

 

Response: 

The diameter (R=50’) shown on C-5 is correct – the dimension shown in the structural drawing has been 

revised and shown in this addendum. 

 

FEDERAL WAGE RATE SCHEDULE 

Replace the item 01f Federal Wage Rate Schedule with the attached Federal Wage Rate Schedule 

HI120001 Modification 9  8-10-12. 
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Bid Form

Project Identification: Makuu Offsite Water System Phase 2: Production Well, Reservoir
and Supporting Facilities

Contract Identification and Number: IFB-13-HHL-002

TABLE OF ARTICLES
Page

Article 1 - Bid Recipient 1
Article 2 - Bidder’s Acknowledgments 1
Article 3 - Bidder’s Representations 1
Article 4 - Bidder’s Certification 2
Article 5 - Basis of Bid 3
Article 6 - Time of Completion 3
Article 7 - Attachments to Bid 4
Article 8 - Defined Terms 4
Article 9 - Bid Submittal 4

ARTICLE 1 - BID RECIPIENT

1.01 This Bid Is Submitted To: Department of Hawaiian Home Lands, 91-5420 Kapolei Parkway,
Kapolei, Hawaii 96707

1.02 The undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into an
Agreement with Owner in the form included in the Bidding Documents to perform all Work
as specified or indicated in the Bidding Documents for the prices and within the times
indicated in the Bid and in accordance with the other terms and conditions of the Bidding
Documents.

ARTICLE 2 - BIDDER’S ACKNOWLEDGMENTS

2.01 Bidder accepts all of the terms and conditions of the Advertisement and Instructions to
Bidders, including without limitations those dealing with the dispositions of Bid security. The
Bid will remain subject to acceptance for 120 days after the Bid opening, or for such longer
period of time that Bidder may agree to in writing upon request of Owner.

ARTICLE 3 - BIDDER’S REPRESENTATIONS

3.01 In submitting this Bid, Bidder represents that:

A. Bidder has examined and carefully studied the Bidding Documents, the other related data
identified in the Bidding Documents, and the following Addenda, receipt of which is
hereby acknowledged:
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Addendum No. Addendum Date
____________ _____________
____________ _____________
____________ _____________
____________ _____________
____________ _____________

B. Bidder has visited the Site and become familiar with and is satisfied as to the general,
local, and Site conditions that may affect cost, progress, and performance of the Work.

C. Bidder is familiar with and is satisfied as to all Federal, State, and local Laws and
Regulations that may affect cost, progress, and performance of the Work.

D. Bidder has carefully studied all: (1) reports of explorations and tests of subsurface
conditions at or contiguous to the Site and all drawings of physical conditions in or
relating to existing surface or subsurface structures at or contiguous to the Site (except
Underground Facilities) which have been identified in SC-4.02, and (2) reports and
drawings of a Hazard Environmental Conditions, if any, at the Site that have been
identified in SC-4.06 as containing reliable "technical data."

E. Bidder has considered the information known to Bidder; information commonly known to
contractors doing business in the locality of the Site; information and observations
obtained from visits to the Site; the Bidding Documents; and the Site-related reports and
drawings identified in the Bidding Documents, with respect to the effect of such
information, observations, and documents on (1) the cost, progress, and performance of
the Work; (2) the means, methods, techniques, sequences, and procedures of construction
to be employed by Bidder, including applying the specific means, methods, techniques,
sequences, and procedures of construction expressly required by the Bidding Documents;
and (3) Bidder's safety precautions and programs.

F. Based on the information and observations referred to in Paragraph 3.01.E above, Bidder
does not consider that any further examinations, investigations, explorations, tests,
studies, or data are necessary for the determination of this Bid for performance of the
Work at the price(s) bid and within the times and in accordance with the other terms and
conditions of the Bidding Documents.

G. Bidder is aware of the general nature of the Work to be performed by Owner and others at
the Site that relates to the Work as indicated in the Bidding Documents.

H. Bidder has given Engineer written notice of all conflicts, errors, ambiguities, or
discrepancies that Bidder has discovered in the Bidding Documents, and the written
resolution thereof by Engineer is acceptable to Bidder.

I. The Bidding Documents are generally sufficient to indicate and convey understanding of
all terms and conditions for the performance of the Work for which this Bid is submitted.
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J. Bidder will submit written evidence of its authority to do business in the State or other
jurisdiction where the Project is located not later than the date of its execution of the
Agreement.

ARTICLE 4 - BIDDER’S CERTIFICATION

4.01 Bidder further represents that:

A. This Bid is genuine and not made in the interest of or on the behalf of any undisclosed
individual or entity and is not submitted in conformity with any agreement or rules of any
group, association, organization, or corporation;

B. Bidder has not directly or indirectly induced or solicited any other Bidder to submit a false
or sham Bid;

C. Bidder has not solicited or induced any individual or entity to refrain from bidding; and

D. Bidder has not engaged in corrupt, fraudulent, collusive, or coercive practices in
competing for the Contract. For the purposes of this Paragraph 4.01.D:.

1. "corrupt practice" means the offering, giving, receiving, or soliciting of any thing of
value likely to influence the action of a public official in the bidding process;

2. "fraudulent practice" means an intentional misrepresentation of facts made (a) to
influence the bidding process to the detriment of Owner, (b) to establish bid prices at
artificial non-competitive levels, or (c) to deprive Owner of the benefits of free and
open competition;

3. "collusive practice" means a scheme or arrangement between two or more Bidders,
with or without the knowledge of Owner, a purpose of which is to establish bid prices
at artificial, non-competitive levels; and

4. "coercive practice" means harming or threatening to harm, directly or indirectly,
persons or their property to influence their participation in the bidding process or
affect the execution of the Contract.

ARTICLE 5 - BASIS OF BID

5.01 Bidder will complete the Work in accordance with the Contract Documents for the following
price(s):
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ITEM EST. UNIT

NO. QTY. DESCRIPTION PRICE TOTAL

The contractor shall include furnishing and installing the following items, complete in place, including all
mobilization, clearing, grubbing, removal of excess material, excavation, trench excavation, grading, pipe cushion
details, backfill, compaction testing, pipe brackets, concrete thrust blocks, joint restraints, fittings, valves,
pipes, nipples, testing, paving, pavement repair, temporary trench patching, reconstruction of road facilities, all
driveway repairs, shoulder repairs, landscaping repairs, concrete, carpentry, roofing, hardware, painting,
miscellaneous metals, instrumentation, planting, site work, and all incidentals, in place complete and operable
per plans and specifications. All pipe shall be ductile iron pipe, Class 52, push on joints, unless otherwise
specified. All fittings shall be mechanical joint, Class 250, unless otherwise specified. All work shall be
according to the Plans, Specifications, and Water System Standards dated 2002, as amended, in place
complete and ready for use.

I. MAKUU OFF-SITE ACCESS ROAD AND TRANSMISSION MAIN
1 LS

Lump Sum $ $

2 LS

Lump Sum $ $

3 LS

Lump Sum $ $

4 2,900

Cu. Yds. $ $

5 8,370

Sq. Yds. $ $

6 9,820

Lin. Ft. $ $

Mobilization and Demobilzation for Makuu Off-site Access Road

and Transmission Main.

Access Road Clearing and Grubbing, including removal of excess

material and all incidentals as shown on the plans. (Approximately

5 acres).

Unclassified Access Road Excavation (approximately 4,379 cu.

yds.) including all work preparatory to laying the next course or

item of work, and all incidentals including hauling of excess

excavated material to a designated fill site (see Sht C-27), as shown

on the plans. Embankment fill (approximately 1,230 cu. yds.) is

incidental.

Cu. yds., Trench Excavation and backfill for waterlines and

drainlines, without classification, including bedding per plans and

specifications.

Sq. yds., 2" Minimum Compacted thickness Asphalt Concrete Mix

IV, inclusive of 4" minimum compacted thickness aggregate base

course, including hauling, spreading, laying, rolling, compacting,and

all incidentals, as shown in the plans, in place complete.

Lin. Ft., 6"x6" concrete header for access roadway pavement from

sta 24+55 to sta 73+63.17

00410-4 ADDENDUM NO. 2
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7 7,360

Lin. Ft. $ $

8 LS

12"x6" Tee 4 1,300
12"x8" Tee 3 1,020
6" Cap 4 120
8" Cap 3 135

2,575 Lbs

Lump Sum $ $

9 LS

Lump Sum $ $

10 9

Each $ $

11 3

Each $ $

12 4

Each $ $

13 6

Each $ $

14 4

Each $ $

Each, Furnish and install 8" Gate Valve, M.J., with Valve Box in

place complete, per plans and specifications.

Each, Furnish and install 6" Gate Valve, M.J., with Valve Box in

place complete, per plans and specifications.

Each, Furnish and install 1" Air Relief Valve with Valve Box and

appurtenances, in place complete, per plans and specifications.

Each, 2" Cleanout including manhole and appurtenances

Lin. Ft., Furnish and install 12-inch ductile iron pipe, including

polyethylene wrap and all incidentals necessary to complete the

work in place, per plans and specifications.

Furnishing and installing ductile iron fittings, in place complete.

Fittings shall be M.J. Class 250 unless otherwise noted. Furnishing

and installing Megalug Resraints are incidental to this item.

The total weight of the fittings are approximate and are based on

M.J. fittings.

Lump Sum, DWS 2500 concrete for reaction blocks and test blocks

in place complete.

Each, Furnish and install 12" Butterfly Valve, 250#, M.J., with

Valve Box in place complete, per plans and specifications.
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15 1

Each $ $

16 LS

Lump Sum $ $

17 LS

Lump Sum $ $

18 AL

Allowance $ 100,000.00 $ 100,000.00

19 1

Each $ $

20 1

Each $ $

21 LS

Lump Sum $ $

22 LS
Lump Sum $ $

23 LS

Lump Sum $ $

24 250

Cu. Yds. $ $

SUB-TOTAL MAKUU OFFSITE ACCESS $
ROAD AND TRANSMISSION MAIN
(ITEMS 1 THROUGH 24, INCLUSIVE)

Temporary Erosion Control Measures for Off-Site Access Road and

Transmission Main.

Cu. Yd., 2-Inch minimum thick gravel (coarse aggregate) topping on

shoulders.

Testing and chlorination at "Makuu Farm and Agricultural Lots

Subdivision, Phase I" waterlines; see State of Hawaii Special

Conditions.

Corrective work on waterlines and appurtenances at "Makuu Farm

and Agricultural Lots Subdivision, Phase I" and additional work as

determined by the Engineer (A Contingency Item)

Each, Furnish and install Temporary Wooden Project Sign for

USDA.

Each, Furnish and install Temporary Wooden Project Sign for

DHHL.

Furnish and install No Trespassing Signs, including posts, and No

Off Road Driving Signs, including posts.

Field Office

Each, Furnish and install Cattle (pipe) gate including 3 padlocks, 2

gate stop posts, boulders to prevent vehicular tresspassing, all

incidentals and appurtenances necessary to complete the work in

place, per plans and specifications.

Connect to existing mains and chlorination of new mains (see sheets

C-16 to C-19 and sheet C-26)
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II. MAKUU OFF-SITE PRODUCTION WELL & 1.0 MG RESERVOIR SITE

25 LS

Lump Sum $ $

26 0.9

Acre $ $

27 6,550

Cu. Yds. $ $

28 * 290

Cu. Yds. $ $

29 * 1,055

Sq. Yds. $ $

29a * 86

Sq. Yds. $ $

30 62

Lin. Ft. $ $

31 * 324

Lin. Ft. $ $

32 * 4,040

Lbs. $ $

Sq. Yds., 2" Minimum Compacted thickness Asphalt Concrete

Mix IV, inclusive of 4" minimum compacted thickness aggregate

base course, including hauling, spreading, laying, rolling,

compacting and all incidentals, as shown in the plans, per plans

and specifications.

Sq. Yds., 2" Minimum Compacted thickness Asphalt Concrete Mix

IV, inclusive of 6" minimum compacted thickness aggregate base

course, including hauling, spreading, laying, rolling, compacting,

and all incidentals, as shown in the plans, in place complete.

Lin. Ft., Furnish and install 16-inch ductile iron pipe, including

polyethylene wrap and all incidentals necessary to complete the

work in place, per plans and specifications.

Lin. Ft., Furnish and install 12-inch ductile iron pipe, including

polyethylene wrap and all incidentals necessary to complete the

work in place, per plans and specifications.

Lbs, Furnishing and installing ductile iron fittings, in place

complete. Fittings shall be M.J. Class 250 unless otherwise noted.

Mobilization and Demobilzation for Makuu Off-site Production

Well and 1.0 MG Reservoir.

Acres, Site Clearing and Grubbing, including removal of excess

material and all incidentals as shown on the plans.

Cu. Yds., Unclassified Site Excavation including all work

preparatory to laying the next course or item of work, and all

incidentals including hauling of excess excavated material to a

designated fill site, as shown on the plans.

Cu. Yds., Trench Excavation and backfill for waterlines and

drainlines, without classification, including bedding per plans and

specifications.
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16" Tee 1 650

16" 1/4 Bend 1 430

16" Solid Body Sleeve 2 550

12" x 10" Reducer, SEB 1 190

12" 1/4 Bend 1 255

12" 1/8 Bend 1 215

12" 1/16 Bend 2 440

12" 1/32 Bend, MJxPE 1 220

12" Tee 2 800

12" Solid Body Sleeve 2 290
Lbs. 4,040 Lbs.

33 * 17

Cu. Yds. $ $

34 1

Each $ $

35 3

Each $ $

36 1

Each $ $

37 370

Lin. Ft. $ $

38 * 140

Lin. Ft. $ $

39 1

Each $ $

Each, Furnish and install 16" Butterfly Valve, 250#, M.J., with

Valve Box in place complete, per plans and specifications.

Each, Furnish and install 12" Butterfly Valve, 250#, M.J., with

Valve Box in place complete, per plans and specifications.

Each, Furnish and install 1" Air Relief Valve with Valve Box and

appurtenances, in place complete, per plans and specifications.

Lin. Ft., Furnish and install 6-inch Ø PVC Perforated Perimeter

Drain pipe, inclusive of excavation, round drain rock, 30 mil filter

fabric, observation ports, bends and appurtenant fittings, in place

complete, per plans and specifications.

Lin. Ft., Furnish and install 12-inch RCP Drain pipe and

appurtenances, in place complete, per plans and specifications.

Each, Construct 5-feet deep pump waste line drain inlet, inclusive of

structural excavation and backfill, in place complete per plans and

specifications.

The total weight of the fittings above are approximate and are based

on M.J. fittings below. Fittings shall be all bell, C110 unless

otherwise noted.

Cu. Yds., DWS 2500 concrete for reaction blocks and test blocks in

place complete.
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40 * 1

Each $ $

41 * 3

Each $ $

42 * LS

Lump Sum $ $

43 * LS

Lump Sum $ $

44 LS

a. 8-inch well pump control valve;

b. 10-inch silent check valve;
c. 10-inch Mag-flow meter with mag transmitter;

d. 10-inch gate valve;
e. Flow switch;
f. Air release valve;

g. Vacuum release valve;
h. Above ground pump piping, fittings and other

connected appurtenances.
Lump Sum $ $

Each, Grated Drain Inlet including frame and grate, excavation and

backfill, 16" Flap valve, F.E.; and appurtenant piping, rungs,

concrete transition swale, in place complete per plans and

specifications.

Each, Construct 8’-0” diameter by 8’-0” depth drain sump, with

reinforced concrete cover, galvanized steel frame and inlet grate,

including all incidentals, excavation and backfill, 16" Flap Valve,

F.E. at Drain Pit No. 1, in place complete per plans and

Furnish and install miscellaneous exterior site piping including but

not limited to: exterior high pressure water line, reduced pressure

zone backflow preventer, exterior piping from effluent line to

chlorine residual analyzer, exterior air line for well level recording,

exterior pressure sensing line for reservoir recording, sampling hose

bibb connection and sampling spigot line at reservoir effluent

line, all appurtenant fittings and incidentals, in place complete, per

plans and specifications.

Furnish and install one (1) Vertical Submersible Deep Well Pump

and Motor Unit Complete: including Discharge Coumn Pipe,

Lakewood check valves, surface plate assembly, power cable, Well

Level Sensor Transmitter, PVC Sounding Tube Conduits (2) and all

other appurtenant and connected components, in place complete,

tested and fully operational, per plans and specifications.

Furnish and install above ground pump piping, pump control valve,

check valve, magnetic flow meter, gate valve, flow switch, air valve,

vacuum release valve, digital pressure gauges, fittings, piping,

incidentals and all otherwise itemized per plan and specifications, in

place complete, tested and in proper operating condition:
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45 LS

Lump Sum $ $

46 LS

Lump Sum $ $

47 1

Each $ $

48 LS

Lump Sum $ $

49 LS

Lump Sum $ $

1.0 Million Gallon Pre-Stressed Concrete Reservoir including

subbase and base structural fill, 30 mil. PVC membrane, 6 mil.

moisture barrier, pipe penetrations, influent, effluent, overflow, and

cleanout pipelines, pipe supports, pipeline fittings, to exterior face

of footing, footings, columns, walls and roof, vertical pre-stressing,

wire-wrap with shotcrete cover, interior access ladder, exterior

access stairs railings, security fence and gate at roof, hatches, water

level indicator, vents, interior pipe coating and exterior finishes,

station elevation benchmark, and all appurtenances and incidentals,

as shown on the plans, in place complete, plus reservoir design

calculations and construction drawings. Also, included is the

requirement for test holes (probing) as required by DWS Standards

Section 303.02.C.1d.

Each, Furnish and install Tank Level Pressure Transmitter including

but not limited to piping, fittings, support pipe and appurtenances,

and connection to washout line, as shown on the plans in place

complete.

Furnish and install 12-inch flow meter by-pass assembly including

but not limited to 12-inch Mag-Flow 5100W meter unit with Mag

5000 signal converter and cables, piping, air release valves, fittings,

pipe supports and straps, concrete pad and compacted base course,

structural excavation and backfill; and all other connected

appurtenances, in place complete per plans and specifications.

Furnish and install Control building including masonry, concrete

roof slab, roofing, sheet and miscellaneous metals, doors, windows,

finish hardware, louvers, restroom fixtures, painting, footings, floor

slab and equipment pads, sidewalk, base course, structural

excavation and backfill; and all incidentals, in place complete per

plans and specifications.

Furnish and install concrete and concrete work for deepwell pump

pad, pump piping pad, pedestals and pipeline anchors (above and

below ground), with reinforcing bars, inclusive of structural

excavation and backfill, station elevation benchmark, per plans and

specifications, in place complete.
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50 * LS

Lump Sum $

51 LS

Lump Sum $

52 LS Furnish and install one sewage holding tank inclusive

of excavation, backfill, high level alarm float switch,

sewage tank float, and all other incidentals and

appurtenances, in place complete per plans and

specifications.

Lump Sum $

53 20

Lin. Ft. $ $

54 1,006

Lin. Ft. $ $

55 1

Each $ $

56 LS

Lump Sum $ $

Lin. Ft., Furnish and install 4-inch Ø PVC sewage pipe to sewage

holding tank, including

fittings, two 4-inch Ø PVC cleanout to grade (C.O.T.G.), excavation

and backfill and all incidentals necessary to complete the work in

place, per plans and specifications.

Furnish and install 6'-0" high chain link fencing including concrete

footings, braces, excavation, all incidentals and appurtenances

necessary to complete the work in place, per plans and

specifications.

Each, Furnish and install 14-feet wide double swing 6'-0" high chain

link gate including padlock, security switch, all incidentals and

appurtenances necessary to complete the work in place, per plans

and specifications.

Temporary Erosion Control Measures for Off-Site Production Well

and 1.0 MG Reservoir Site.

Furnish and install all Chlorinator System, Capital Controls

Advance Series 200, Eyewash/ Emergency Shower System,

packaged booster pump station and appurtenant Plumbing, Electrical

controls, sensing systems, Hydro-pneumatic Tank, Continuous

Chlorine Residual monitor transmitter w/ housing, Chlorine Leak

Detector and Sensors, Pressure relief valve, Pressure regulating

valves, and all other incidentals and appurtenances, in place

complete per plans and specifications.

Furnish and install Chlorine Solution Injector Assembly inlcusive of

1-inch corp stop, 1/2-inch PVC solution tube, 1-inch solution hose,

3-inch Ø PVC pipe, 1-inch ball valve, fittings, DWS standard meter

box for 1 1/2-inch meter, excavation, backfill, base course, all other

incidentals and appurtenances, in place complete per plans and

specifications.
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57 LS

Lump Sum $ $

58 LS

Lump Sum $ $

59 LS

Lump Sum $ $

60 170

Per Hour $ $

61 AL

Allowance $ 10,000.00 $ 10,000.00

62 LS

Lump Sum $ $

63 LS

Lump Sum $ $

SUB-TOTAL MAKUU OFF-SITE PRODUCTION $
WELL & 1.0 MG RESERVOIR SITE
(ITEMS 25 THROUGH 63, INCLUSIVE)

Furnishing, installing, and subsequent removal of pumping test

equipment, if required, in accordance with the plans and

specifications.

Per Hour, Pumping Tests, in accordance with the plans and

specifications.

Allowance to compensate Owner's Hydro-Geologist Representative

to monitor test pumping, well chlorination, and cleansing.

Analytical Well Water testing, including all incidentals, in

accordance with the plans and specifications.

Provide As-built drawings, Instructions, Maintenance and Parts List

Manuals and deliver to the Department of Water Supply's

Engineering Office in Hilo.

Hydrostatic pressure testing and chlorination of reservoir and site

piping, including all incidentals and appurtenances, in place

complete.

Provide and deliver to Hilo DWS Base Yard Spare Bearings and

Seal only for this Well Project.
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III. KEONEPOKO NUI BOOSTER PUMP STATION SITE IMPROVEMENTS

64 LS

Lump Sum $

65 60

Cu. Yds. $ $

66 26

Lin. Ft. $ $

67 150

Lin. Ft. $ $

68 560

Lbs. $ $

12" x 8" Tee 340

12" 1/32 Bend 220
560 Lbs.

69 2

Cu. Yds. $ $

70 2

Each $ $

71 1

Each $ $

72 LS

Lump Sum $ $

Each, Furnish and install 12" Butterfly Valve, 250#, M.J., with

Valve Box in place complete, per plans and specifications.

Each, 8" Gate Valve, 200#, M.J., with Valve Box in place complete

Demolish and remove existing HELCo boxes. Contractor to test

prior to demolition.

Cu. Yds., Trench Excavation and backfill without classification,

including bedding per plans and specifications.

Lin. Ft., Furnish and install 12-inch ductile iron pipe, including

polyethylene wrap and all incidentals necessary to complete the

work in place, per plans and specifications.

Lin. Ft., Furnish and install 8-inch ductile iron pipe, including

polyethylene wrap and all incidentals necessary to complete the

work in place, per plans and specifications.

Lbs, Furnishing and installing ductile iron fittings, in place

complete. Fittings shall be M.J. Class 250 unless otherwise noted.

The total weight of the fittings above are approximate and are based

on M.J. fittings below. Fittings shall be all bell, C110 unless

otherwise noted.

Cu. Yds., DWS 2500 concrete for reaction blocks and test blocks in

place complete.

Mobilization and Demobilization for Keonepoko Nui Booster Pump

Station Site Improvements
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73 * LS

Lump Sum $ $

74 LS

Lump Sum $ $

75 LS

Lump Sum $ $

76 LS

Lump Sum $ $

77 LS

Lump Sum $ $

Connection to existing 16" effluent line at station 0+00 Booster

Pump Line, including cutting and removal of 6 l.f. of existing 16"

pipe; installation of 16"x 8" tee, concrete block, 16" butterfly valve,

8" gate valve, valve boxes, 16" solid body sleeve, 6 l.f. of 16" pipe,

1" ARV unit and manhole; necessary nipples and items for testing,

inclusive of trench excavation, backfill and bedding, per plans and

specifications in place complete.

Connection to existing 12" water line at station 234+07.16 Keaau-

Pahoa Rd., including cutting and removal of 6 l.f. of existing 12"

and 8" pipe; removal of 12" 1/4 bend and concrete block, 12"x8"

reducer; installation of 12" x8" tee, concrete block, 12" butterfly

valve, 8" gate valve, valve boxes, 12" solid body sleeve, 8" solid

body sleeve, 6 l.f. of 12" pipe, 6 l.f. of 8" pipe; necessary nipples

and items for testing, inclusive of trench excavation, backfill and

bedding, per plans and specifications in place complete.

Furnish and install concrete and concrete work for booster pump

pad, booster pump piping pad, pedestals and pipe straps, flange

supports, pipeline anchors (above and below ground), with

reinforcing bars, inclusive of structural excavation and backfill,

station elevation benchmark, per plans and specifications, in place

Furnish and install booster pump piping, pump control valves, Mag

5100W flow meters with Mag 5000 signal converters, flow switches,

combination back pressure and remote control valve, pressure relief

valves, gate valves, air release valves, pressure gauge assemblies,

fittings, all other incidentals and appurtenances as per plans and

specifications, in place complete, tested and in proper operating

condition.

Furnish and install two (2) vertical turbine booster pumps and VHS

motors, discharge heads and cans, all other incidentals and

appurtenances as per plans and specifications, in place complete,

tested and in proper operating condition.
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78 LS

Lump Sum $ $

79 LS

Lump Sum $ $

80 LS

Lump Sum $ $

81 LS

Lump Sum $ $

82 LS

Lump Sum $ $

83 LS

Lump Sum $ $

84 LS

Lump Sum $ $

SUB-TOTAL KEONEPOKO BOOSTER PUMP $
STATION SITE IMPROVEMENTS
(ITEMS 64 THROUGH 84, INCLUSIVE)

Provide and deliver to Hilo DWS Base Yard Spare Bearings and

Spare Mechanical Seals.

Hydrostatic pressure testing and chlorination of piping and

appurtenances, including all incidentals and appurtenances, in place

complete.

Provide As-built drawings, Instructions, Maintenance and Parts List

Manuals and deliver to the Department of Water Supply's

Engineering Office in Hilo.

Removal of existing 12" water line at station 233+85.20 Keaau-

Pahoa Rd., including cutting and removal of 30 l.f. of existing 12"

pipe, 12" gate valve and valve box, 12" 1/4 bend, 12" cap, cleanout

assembly and box, concrete blocks, inclusive of excavation and

backfill, per plans and specifications in place complete.

Connection to existing 12" water line at station 233+82.86 Keaau-

Pahoa Rd., including installation of 12" sleeve, 21 l.f. of 12" pipe,

12" 1/32 bend, concrete block, necessary nipples and items for

testing, inclusive of trench excavation, backfill and bedding, per

plans and specifications in place complete.

Keaau-Pahoa Road Reconstruction and Temporary Traffic Control

Plan inclusive of full width paved shoulder reconstruction,

excavation, glassphalt concrete base course, asphalt concrete Mix

IV, milled rumble strips, pavement striping and pavement markers,

in place complete per plans and specifications.

Temporary Erosion Contol Measures for Keonepoko Nui Booster

Pump Station Site Improvements.
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IV. MAKUU ELECTRICAL WORK

85 LS

Lump Sum $ $

86 LS

Lump Sum $ $

87 LS

Lump Sum $ $

88 LS

Lump Sum $ $

89 LS

Lump Sum $ $

90 LS

Lump Sum $ $

Provide interior and exterior electrical work at Makuu Well Site for

power and controls for Control Building, and Wellhead/ Piping Pad,

including Motor Control Equipment, PNLBD A, RCDR Panel,

SCADA Cabinet, Chlorinator Control Panel and related work,

Chlorine and Ammonia Leak Detection and related work, pump and

motor connections, control device connections, instrumentation

connections, and related work as indicated. (10 percent of this item

shall be paid separately under Item 92)

Provide interior and exterior electrical work at Makuu Well Site for

receptacle and lighting system for Control Building and

Wellhead/Piping Pad, including branch circuit wiring, receptacles,

and lighting fixtures.

Provide electrical work at existing Keonepoko Nui Reservoir Site

for demolition and new work for two new booster pumps,

modification to existing pump controls, new pump controls, pump

and motor connections, control device connections, SCADA

Cabinet, and related work as indicated. (10 percent of this item shall

be paid separately under Item 92.)

Provide mobilization and demobilization for electrical work,

including but not limited to field investigation and measurements,

hauling, delivery and removal of equipment and cleanup and

finishing work.

Provide Radio Path Study per specifications

Provide exterior electrical work at Makuu Well Site for electrical

services including riser conduits, service ductlines, handholes,

concrete pads for utility equipment and service transformer, Pump

System service/metering equipment, Auxiliary Stystem

service/metering equipment, TVSS, all in accordance with utility

company Rules and Regulations and Service Installation Manual.

00410-16 ADDENDUM NO. 2



RUS Bulletin 1780-26

Attachment G

Page 17

91 LS

Lump Sum $ $

92 LS

Lump Sum $ $

93 LS

Lump Sum $ $

94 LS

Lump Sum $ $

95 LS

Lump Sum $ $

96 LS

Lump Sum $ $

97 AL

Allowance $ 850,000.00 $ 850,000.00

SUB-TOTAL MAKUU ELECTRICAL WORK $
(ITEMS 85 THROUGH 97, INCLUSIVE)

Furnish and deliver SCADA system equipment and accessories,

Desktop Workstation and accessories, and Laptop Computer and

accessories to the Department per specifications.

Provide As-Built Drawings, Instruction, Maintenance, and Parts List

Manuals for electrical work. Deliver to the Department's Hilo

Baseyard in Hilo.

Provide spare parts for electrical work as described in

thespecifications. Deliver to the Department’s Hilo Baseyard in

Hilo.

Provide allowance for payment to Hawaii Electric Light Co. and any

other utility companies for electrical and telephone services and

related costs. Include tree-triming in this allowance item.

Provide all work to assist with commissioning work by DWS to

place into service the SCADA equipment and system at all Sites,

start-up and testing; and pre-acceptance testing. (Configuration, set-

up, and programming work by DWS.) (20 percent of this item shall

be paid seperately under Item 92.)

Provide testing for final acceptance for all electrical items, control

functions, SCADA system, to obtain the proper operation at all

Sites, to the satisfaction and acceptance of the Department. (20

percent of this item shall be paid separately under Item 92.)

Provide for 60 days continuous operation of electrical and control

systems at all Sites satisfactory to the Department after acceptance

of the project. (This item shall be 20 percent of Items 90 and 91 and

10 percent of Items 87 and 89.)
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RECAPITULATION

I. MAKUU OFF-SITE ACCESS ROAD AND TRANSMISSION MAIN $

(ITEMS 1 THROUGH 23, INCLUSIVE)

II. MAKUU OFF-SITE PRODUCTION WELL & 1.0 MG RESERVOIR SITE $

(ITEMS 25 THROUGH 63, INCLUSIVE)

III. KEONEPOKO NUI BOOSTER PUMP STATION SITE IMPROVEMENTS $

(ITEMS 64 THROUGH 84, INCLUSIVE)

IV. MAKUU ELECTRICAL WORK $

(ITEMS 85 THROUGH 97, INCLUSIVE)

V. CONTINGENCY FUND FOR ENTIRE PROJECT $ 1,300,000.00

(A Contingency Item)

TOTAL SUM BID $

Unit Prices have been computed in accordance with paragraph 11.03.B of the Standard General
Conditions of the Construction Contract.

Bidder acknowledges that estimated quantities are not guaranteed, and are solely for the purpose of
comparison of Bids, and final payment for all Unit Price Bid items will be based on actual quantities,
determined as provided in the contract Documents.
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ARTICLE 6 - TIME OF COMPLETION

6.01 Bidder agrees that the Work will be substantially complete and will be completed and
ready for final payment in accordance with paragraph 4.02 of the Agreement Between
Owner and Contractor for Construction Contract and Section SC-03 of the DHHL
Special Conditions on or before the dates or within the number of calendar days indicated
in the Agreement.

6.02 Bidder accepts the provisions of the Agreement as to liquidated damage.

ARTICLE 7 - ATTACHMENTS TO THIS BID

7.01 The following documents are attached to and made a condition of the Bid:

A. Required Bid security in the form of a Bid Bond (EJCDC No. C-430) or
Certified Check (circle type of security provided);

B. List of Joint Contractors or Subcontractors;

C. Hawaii Products Preference schedule.

D. If applicable, Certification Form 1 verifying the participation in an apprenticeship
program registered with the State Department of Labor and Industrial Relations
(DLIR).

E. Tax Clearance Certificate from State Department of Taxation and Internal Revenue
Service.

F. If Bid amount exceeds $10,000, signed Compliance Statement (RD 400-6). Refer to
specific equal opportunity requirements set forth in paragraph 18.10 of the General
Conditions;

G. If Bid amount exceeds $25,000, signed Certification Regarding Debarment,
Suspension, Ineligibility and Voluntary Exclusion - Lower Tier Covered Transactions
(AD-1048);

H. If Bid amount exceeds $100,000, signed RD Instruction 1940-Q, Exhibit A-
1, Certification for Contracts, Grants, and Loans.

ARTICLE 8 - DEFINED TERMS

8.01 The terms used in this Bid with the initial capital letters have the meanings indicated in the
Instructions to Bidders, the General Conditions, and the Supplementary Conditions.
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ARTICLE 9 - BID SUBMITTAL

9.01 This Bid is submitted by:

Exact Legal Name of Company (Bidder)

The Bidder represents that it is: (Check one only)

 A Hawaii business incorporated or organized under the laws of the State of Hawaii; OR

 A Compliant Non-Hawaii business not incorporated or organized under the laws of the
State of Hawaii, is or shall be registered at the State of Hawaii Department of Commerce
and Consumer Affairs Business Registration Division (DCCA-BREG) to do business in the
State of Hawaii.

State of incorporation: _________________________

Bidder is:

 Sole Proprietor Partnership Corporation Joint Venture Other: _________________

Federal I.D. No.: Hawaii General Excise Tax ID No.:

State Contractor License No. ____________________________________

Business address

(Street Address, City, State, Zip Code)

Payment address (other than street address above)

(Street Address, City, State, Zip Code)

Telephone No.: ( ) Fax No.: ( ) E-Mail address:
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If Bidder is:

An Individual

Name (typed or printed):
SEA L,
if required
by StateB y:

(Individual's signature)

Doing business as:

A Partnership

Partnership Name:

By: ____________

(Signature of general partner -- attach evidence of authority to sign)

Name (typed or printed):

A Corporation

Corporation Name:

State or Jurisdiction of Incorporation: ______________________________

Type (General Business, Profession, Service, Limited Liability):

By: ___________________________________________________________________

(Signature -- attach evidence of authority to sign)

Name (typed or printed):

Title: _______________________________________ CORPORATE
SEAL,

if required by State

Attest
(Signature of Corporate Secretary)

Date of Qualification to do business in_____________ [State or other jurisdiction where
Project is located] is / /______

SEA L,
if required

by State
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A Joint Venture

Name of Joint Venture:

First Joint Venture Name: SEAL,
if required

By: by State

(Signature of joint venture partner -- attach evidence of authority to sign)

Name (typed or printed):

Title: ___________________________________________

Second Joint Venture Name: SEAL,
if required
by State

By: _______________________________________________________________________
(Signature of joint venture partner -- attach evidence of authority to sign)

Name (typed or printed):

Title: ___________________________________________

(Each joint venturer must sign. The manner of signing for each individual, partnership, and
corporation that is party to the venture should be in the manner indicated above.)

Phone and FAX Numbers, and Address for receipt of official communications, if different
from Business contact information:

9.02 Bid submitted on ________________________ 20 .

RUS Bulletin 1780-26
Attachment G

Page 22

00410-22 ADDENDUM NO.2



ALL JOINT CONTRACTORS OR SUBCONTRACTORS TO BE
ENGAGED ON THIS PROJECT

The Bidder certifies that the following is a complete listing of all joint Contractors or
Subcontractors covered under Chapter 444, Hawaii Revised Statutes, who will be engaged by the
Bidder on this project to perform the nature and scope of work indicated pursuant to Section
103D-302, Hawaii Revised Statutes, and understands that failure to comply with this requirement
shall be just cause for rejection of the bid.

The Bidder further understands that only those joint Contractors or Subcontractors listed
shall be allowed to perform work on this project and that all other work necessary shall be
performed by the Bidder with his own employees. If no joint Contractor or Subcontractor is
listed, it shall be construed that all of the work shall be performed by the Bidder with his own
employees.

The Bidders must be sure that they possess and that the Subcontractors listed in the
proposal possess all the necessary licenses needed to perform the work for this project. The bidder
shall be solely responsible for assuring that all the specialty licenses required to perform the work
are covered in his bid.

The Bidder shall include the license number of the joint Contractors or Subcontractors
listed below. Failure to provide the correct names and license numbers as registered with the
Contractor's Licensing Board may cause rejection of the bid submitted.

(Add additional sheets if necessary)
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Complete Firm Name of Joint
Contractor or Subcontractor

for Total Sum Bid
License
Number

Nature and Scope of Work
to be Performed
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HAWAII PRODUCTS PREFERENCE

Section 103D-1002, Hawaii Revised Statutes (HRS), as amended by Act 175 (Session
Laws of Hawaii 2009), provides preference for Hawaii products. The previous Hawaii products
list established pursuant to HRS §103D-1002 was suspended effective July 1, 2009, and a new list
has been published by the State Procurement Office (SPO). DHHL will be supplementing the list
with additional approved products for this solicitation.

Pursuant to HRS §103D-1002(b) (2) and Procurement Circular No. 2009-13, bidders
intending to use Hawaii products should distribute the attached SPO-38, Certification for Hawaii
Product Preference, to each of the manufacturers and producers of such products which bidders
intend to use if the manufacturers and producers and their products are not listed on the SPO
Hawaii Products List or in the DHHL's list below. The manufacturers and producers must
complete and submit SPO-38 to DHHL. The form must be received by DHHL no later than 2:00
p.m., August 6, 2012. Submittal by facsimile (808 620-9299) is acceptable. If DHHL receives and
approves SPO-38s relating to this solicitation DHHL will issue an addendum listing the additional
certified and qualified Hawaii products by 4:00 p.m., August 13, 2012.

Bidders may claim a Hawaii product preference for products that it manufactures or
produces with its own workforce and equipment. The SPO-38, Certification for Hawaii Product
Preference, must be submitted in accordance with the procedures described above in order for
Bidder to claim a Hawaii product preference for such Hawaii products Bidder intends to use in this
work.

A partial list of approved products is provided below. The complete current list as
compiled by the State Procurement Office is available at:

http://www4.hawaii.gov/spoh/HiProducts/hiProducts.htm

Preferences, Hawaii Products

CONSTRUCTION PRODUCTS AND SOIL AMENDMENTS/PRODUCTS

Aggregates — Basaltic Termite Barrier

Product
Subcategory
as applicable

Effective Revised Manufacturer Oahu Maui Hawaii Kauai

11/03/09 Ameron International Corporation x x

Aggregates and Sand — Basalt, Rock, Cinder, Limestone and Coral

Product
Subcategory
as applicable

Effective Revised Manufacturer Oahu Maui Hawaii Kauai

11/03/09 Ameron International Corporation x x

10/23/09 CTS Earthmoving, Inc. x

11/03/09 1/20/10 Delta Construction Corporation x

12/14/09 Edwin Deluz Trucking & Gravel LLC X

01/28/10 Goodfellow Bros., Inc. x
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11/02/09 Grace Pacific x x x

4/26/11 GW Construction x

11/03/09 Hawaiian Cement x x

12/15/09 Jas. W. Glover, Ltd. x x

06/30/10 Kauai Aggregates x

10/20/09 07/22/10 Sanford's Service Center, Inc. x

11/05/09 Tileco, Inc. x x x X

11/03/09 West Hawaii Concrete x

11/02/09 Yamada and Sons, Inc. x

Aggregates — Recycled Asphalt and Concrete

Product
Subcategory
as applicable

Effective Revised Manufacturer Oahu Maui Hawaii Kauai

12/15/09 Glover Honsador x

11/02/09 Grace Pacific x

12/15/09 Jas. W. Glover, Ltd. x x

10/18/10 West Oahu Aggregate Co. Inc. x

Asphalt and Paving Materials - HI Products

Product
Subcategory
as applicable

Effective Revised Manufacturer Oahu Maui Hawaii Kauai

06/15/10 Black Maui Rose LLC x

12/22/09 Black Plumeria LLC x

10/21/09 11/02/09 Grace Pacific Corporation x X x

12/05/09 Jas. W. Glover, Ltd. x x

11/03/11 Maui Asphalt X-IV, LLC x

10/28/09 Maui Paving LLC x

11/20/09
Walker-Moody Pavement Products and

x x x x
Equipment

11/22/09

Yamada and Sons, Inc.
Xdba YS Rock and Con-Agg

of Hawaii

Cement and Concrete Products

Product
Subcategory
as applicable

Effective

Date

Last
Revised

Date
Manufacturer Oahu Maui Hawaii Kauai

11/03/09 Ameron International Corporation x

01/19/10 BOMAT Ltd. x x x x

12/15/09 Glover Honsador x

11/03/09 Hawaiian Cement x x

12/15/09 Jas. W. Glover, Ltd. x x

12/15/09 Kohala Coast Concrete & Precast LLC x

06/30/10 0. Thronas, Inc. x

11/05/09 Tileco, Inc. x X x x

11/03/09 West Hawaii Concrete x

00410-25 ADDENDUM NO.2



RUS Bulletin 1780-26
Attachment G

Page 26

Precast Concrete Products

Product
Subcategory
as applicable

Effective
Date

Revised
Date

Manufacturer Oahu Maui Hawaii Kauai

7/12/10 Aloha Precast, Inc. x x x x

11/03/09 04/15/10 Ameron International Corporation x

08/02/10 GPRM Prestress, LLC x x x x

11/03/09 Hawaii Concrete Products, Inc. x

12/15/09 Kohala Coast Concrete & Precast LLC x

11/03/09 Ramtek Fabrication Co., Inc. x x x x

06/30/10 02/26/10 Walker Industries, Ltd. x x x x

Environmental Sewage-Treatment Innovative System (ESIS) Individual Wastewater System
which utilizes anaerobic/aerobic processing to treat wastewater to R-2 quality at discharge

Product
Subcategory
as applicable

Effective Revised Manufacturer Oahu Maui Hawaii Kauai

11/20/09
Environmental Waste Management

x x x XSystems, Inc.

Septic Tanks 11/03/09 Ameron International Corporation x

11/05/09 02/26/10 Walker Industries, Ltd. x x x x

Hot Dip Galvanizing

Product
Subcategory
as applicable

Effective
Date

Revised
Date

Manufacturer Oahu Maui Hawaii Kauai

03/03/10 Universal Associates, Inc. X

Pipes-Aluminum and Galvanized

Product
Subcategory
as applicable

Effective
Date

Revised
Date

Manufacturer Oahu Maui Hawaii Kauai

Pipes-
Miscellaneo

us
11/03/09 Ameron International Corporation x

Aluminum Docks, Floating, etc. - Miscellaneous

Product
Subcategory
as applicable

Effective Revised Manufacturer Oahu Maui Hawaii Kauai

05/25/10 06/14/10 Bluewater Marine and Dock Specialties x x x x
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Playground Surfaces

Product
Subcategory
as applicable

Effective Revised Manufacturer Oahu Maui Hawaii Kauai

01/07/10
Innovative Playgrounds and Recreation,

x x x x
Inc.

Signs - Traffic, Regulatory and Construction

Product
Subcategory
as applicable

Effective Revised Manufacturer Oahu Maui Hawaii Kauai

12/14/09 GP Roadway Solutions, Inc. x x X x

11/20/09 Safety Systems Hawaii, Inc. x x X x

Veneer

Product
Subcategory
as applicable

Effective Revised Manufacturer Oahu Maui Hawaii Kauai

11/14/11 Big Rock Manufacturing x x x x

Soil Amendments, Mulch, Compost

Product
Subcategory
as applicable

Effective
Date

Revised
Date

Manufacturer Oahu Maui Hawaii Kauai

10/16/09 Kauai Nursery & Landscaping, Inc. x x X X

10/20/09 Sanford's Service Center, Inc. x

Compost Filter

Product
Subcategory
as applicable

Effective
Date

Revised
Date

Manufacturer Oahu Maui Hawaii Kauai

01/25/10 EnviroTech BioSolutions Hawaii, Inc. x x X X

6/02/11 Certified Erosion Control Hawaii LLC x x x x
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DESIGNATION OF HAWAII PRODUCTS TO BE USED

Description Manufacturer

Cost FOB Jobsite, Unloaded
Including Applicable General

Excise and Use Taxes

$

$

$

$

$

$

$

$

$

$

$ _____________
(Add additional sheets if necessary)

The Bidder agrees that preference for Hawaii products shall be taken into consideration to
determine the low Bidder in accordance with said sections and the rules promulgated; however,
the award of contract will be in the amount of the bid offered exclusive of any preferences.

It is further understood by the Bidder that if upon being granted Hawaii Products, and being
awarded the contract, if the Bidder fails to use such products or meet the requirements of such
preference, the Bidder shall be subject to penalties, if applicable.
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APPRENTICESHIP AGREEMENTS

Section 103-55.6, Hawaii Revised Statutes (HRS), was added by Act 17 (Special Legislative
Session 1, 2009), and provides the 5% bid adjustment for bidders that are parties to apprenticeship
agreements. To be eligible for the preference, the bidder shall:

1. State the trades the bidder will employ to perform the work.

2. For each trade to be employed to perform the work, the bidder shall submit a completed
signed original Certification Form 1 verifying the participation in an apprenticeship
program registered with the State Department of Labor and Industrial Relations (DLIR).

3. The Certification Form 1 shall be authorized by an apprenticeship sponsor of the DLIR
list of registered apprenticeship programs. The authorization shall be an original signature
by an authorized official of the apprenticeship sponsor.

4. The completed Certification Form 1 for each trade must be submitted by the bidder with
the proposal. Previous certifications shall not apply.

Upon receiving Certification Form 1, DHHL will verify with DLIR that the apprenticeship
program is on the list of apprenticeship programs registered with DLIR. If the program(s) are not
confirmed by DLIR, the bidder will not qualify for the preference.
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WATER SYSTEM STANDARDS 
 

DIVISION 300 
SECTION 303 - STRUCTURES 

 
 
SECTION 303.07 PRESTRESSED CONCRETE TANK 
 
A. DESCRIPTION 
 

1. This section shall replace Water System Standards for the County of Hawaii 
Department of Water Supply, Section 303.07 “PRESTRESSED CONCRETE 
RESERVOIR” in its entirety. 

 
2. This section covers the qualifications for the Tank Contractor and Designer and 

requirements for the tank design and construction materials used in the tank.  This 
section also covers the furnishing and installation of seven-wire strand and bars for 
circumferential and vertical prestressing, respectively, of concrete walls and the 
complete shotcreting operations.  

 
In the event of a discrepancy between this section of the Specifications and any other 
section of the Specifications, this section shall govern.  The words "stressing machine" 
may refer to either the circumferential wrapping or vertical post-tensioning machinery. 

 
3. The Tank Contractor and Designer shall design, furnish and erect a prestressed 

concrete tank of the capacity shown on the Drawings, consisting of a concrete roof, 
concrete floor and a poured-in-place concrete core wall, post-tensioned vertically 
with steel rods and circumferentially with wrapped strand and protected with several 
coats of shotcrete and paint. 

 
4. The tank shall conform to the dimensions and be equipped with the appurtenances 

shown on the Drawings and as specified herein. 
 
5. Concrete work shall conform to the provisions of Sections 303.03A and 303.03B 

as supplemented and modified by this section. 
 
B. RELATED WORK:  Related work specified in other sections: 
 

Section 303.03A – Concrete Work for Strandwrapped Prestressed Reservoir 
Section 303.03B - Hot Weather Concreting Procedures 
Section 303.03C - Epoxy Injection of Concrete Cracks 
Section 303.07A - Earthquake Cables 
Section 303.07B - Expansion and Contraction Joints  
Section 303.07C - Tank Wall Base Joint 
Section 303.12 – Reservoir Protection 
Section 303.22A -Miscellaneous Specialties for Strandwrapped Prestressed 

Reservoir 
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Section 303.27A – Painting for Strandwrapped Prestressed Reservoir 
 
C. WORK BY TANK CONTRACTOR, SUPERINTENDENT AND DESIGNER 
 

1. Due to the nature of the project, it is the intent of these Specifications to obtain a first 
class product with emphasis on overall safety, quality and quality control, both 
during and after the construction process.  

 
2. As evidenced by these Specifications and Drawings, a strong emphasis on performance has 

been made to assure that desired details and proven construction methods be utilized to 
provide the highest quality structure available. For example, the minimum design 
requirements listed, the minimum design and construction experience of the Tank Contractor 
and Designer, the stringent forming and pouring methods, the close tolerance continuously 
recorded circumferential and vertical prestressing and the automated shotcrete specified are 
only a few of many ways that will help prevent structurally deficient problems from 
occurring during the service life of the tank.  It is imperative that the specified features of 
these Documents are strictly adhered to and only bids from Contractors that have a successful 
performance record in prestressed concrete tank construction be considered. 

 
3. The qualified Tank Contractor shall submit with his bid the name and address of the Owner 

and completion dates and location of at least ten (10) tanks located within the United States 
that have been constructed by the Tank Contractor during the last five years.  In order to meet 
the experience requirements, the ten (10) tanks shall be similar (i.e. freed wall base, poured-
in-place corewall, externally machine strand wrapped, etc.) in design to the specified tank.  
Experience with tanks having fixed wall bases, mild-steel reinforced tank corewalls, shotcrete 
tank corewalls, precast tank corewalls or tank corewalls incorporating internal stressing 
systems or external wire wrapping (in lieu of strand wrapping) shall not be considered in 
meeting the required experience requirements. 

 
4. The proposed Tank construction superintendent shall be currently employed by the qualified 

Tank Contractor and shall have been the tank construction superintendent for at least 3 
strandwrapped prestressed concrete tanks during the last five years.  The qualified tank 
superintendent shall have been in the direct employment of the qualified Tank Contractor for 
all three of the tanks listed and will be required to be on the project site in responsible charge, 
full-time, during all tank concrete construction activities. 

 
5. A bid may not be considered responsive unless the Tank Contractor's, and associated 

Superintendent's, experience requirements have been submitted with the bid as specified in 
Section 303.07(E). 

 
6. The Tank Contractor and Designer shall furnish the structural design for the tank, stamped by 

a Professional Civil or Structural Engineer registered in the State in which this tank will be 
built.  The Professional Engineer shall have designed and be the Engineer of Record of at 
least five (5) tanks of the type specified in Section 303.07(C)(3) during the last five (5) years 
and must have worked a minimum of five (5) years in the full time employment of the 
qualified Tank Design firm. 
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7. A bid will not be considered responsive unless the Tank Contractor and Designer has 
submitted the name of his qualified Professional Engineer and the corresponding experience 
requirements of the Professional Engineer with the bid, as specified in Section 303.07(E). 

 
D. PRESTRESSING WORK 
 

1. No stressing system falling under any of the following requirements will be considered 
unless it has been successfully used on tanks of at least the same diameter, height and 
capacity.  The Contractor shall submit with his bid the name and address of the Owner and 
the completion dates and location of at least ten (10) tanks located within the United States on 
which the proposed qualifying "stressing machine" and automated shotcrete equipment has 
been used within the past five (5) years.  At the time of bid the qualified Tank Prestressor 
shall have a minimum of two operable strandwrapping and automated shotcrete machines 
meeting these requirements.  Machines under construction shall not be considered in meeting 
the requirement of having two operable strandwrapping and automated shotcrete machines. 

 
 Descriptive literature shall also be submitted with the bid showing the proposed machinery 

with the recorders and a typical copy of an actual recording of the applied forces taken from 
one of the jobs on which such machinery has been used. Any stressing system that will not 
provide the substantial equivalent of the above requirements and experience will be rejected. 
This applies to the strand wrapping, tendon-stressing and automated shotcreting equipment. 

 
2. A bid will not be considered responsive unless such data and experience record has been 

submitted with the bid as required in Section 303.07(E).  This applies to both the wrapping as 
well as the tendon stressing equipment. 

 
3. The prestressing shall be done solely by the Tank Contractor and Designer which shall be a 

firm or individual(s) having the equivalent of at least ten (10) years continuous experience in 
the installation of the type of prestressing specified.  Experience with internal tendon systems 
or external tendon systems, not machine strand wrapped, and experience with external wire 
wrapping in lieu of strand wrapping shall not be considered in meeting the required 
experience requirements.  The Tank Contractor and Designer shall not subcontract the 
design, forming, concrete placing, prestressing (installation or stress application) or 
shotcreting work.  Specialty work such as rebar installation, scaffolding and concrete 
finishing may be subcontracted to contractors experienced in these aspects of prestressed 
concrete tank construction.  Employees hired directly by the Tank Contractor shall perform 
all other tank construction activities. 

 
4. All tanks listed for the Prestressor's experience requirements must have been prestressed in 

the Prestressor's own name.  Experience from personnel association with the Prestressor or 
hired by the Prestressor will not be considered unless the Prestressor can demonstrate that the 
work was contracted and performed directly by the listed Prestressor in its business name. 

 
E. BID-SUBMITTAL REQUIRED BY CONTRACTOR 

 
 As further defined in Sections 303.07(C) and 303.07(D) of these Specifications, the following 
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information shall be included with the Contractor's Bid Submittal: 
 

1. The name(s) of the proposed qualified superintendent who will be in direct charge of the tank 
construction for the full duration of the Contract. 

 
2. A list of at least three reservoir jobs successfully completed by each of the superintendents 

listed by the Tank Contractor, which shall include a tank description, the name and address of 
the Owner and the Project Design Consultant, and the approximate completion date of each 
tank. 

 
3. The name and address of the Tank Contractor and Designer, if different than the Contractor, 

and a list of at least ten tanks, similar in design to the tank specified herein, successfully 
completed by the Tank Contractor during the last five years. 

 
4. The name and address of the Owner and the completion dates and location of ten structures 

on which the proposed qualifying prestressing and automated shotcrete system, meeting the 
substance of these Specifications requirements, has been used during the last 5 years. 

 
5. Descriptive literature of the wrapping, the vertical prestressing and the shotcrete machinery 

meeting all of these Specification requirements.  Include in such data photographs or prints of 
the means of recording of both the circumferential and vertical prestressing applications and 
copies of actual photographs, print-outs or other records of applied wrapping forces (as well 
as force-elongation diagrams if available) taken from jobs in which the machinery has been 
used. 

 
6. A written statement from the Tank Prestressor indicating that the Prestressor has a minimum 

of two operable strandwrapping and automated shotcrete machines meeting these 
specifications. 

 
7. The name of the Professional Civil or Structural Engineer meeting the requirements of 

having designed five (5) tanks of the type of tank specified here-in during the last five (5) 
years and having been employed full time a minimum of five (5) years by the qualified tank 
Designer. 

 
8. The complete tank structural design conforming to the requirements of Section 303.07(F).  

The submitted design shall include complete structural calculations for all major components 
of the tank and construction drawings detailing all major concrete reinforcing and 
prestressing requirements.  The listed qualified Professional Engineer shall be sealed with a 
Civil or Structural Engineering stamp issued by the state where the tank shall be constructed, 
the complete tank design.  The Design must be submitted with the bid to ensure compliance 
with the Specification requirements.  Alternate tank designs or designs not in conformance to 
these Specifications will not be permitted and shall not be submitted. 

 
9. The Contractor shall provide with the bid a consent of surety letter from the Tank 

Contractor’s surety stating that the Tank Contractor’s surety is prepared to provide a three (3) 
year maintenance bond, that the Tank Contractor’s surety is Treasury listed for the contract 
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amount and that the Tank Contractor’s surety is A.M. Best rated A12 or higher. 
 
10. Failure to submit any of the above with the bid will cause the bid to be considered non-

responsive and the bid can be rejected. 
 
F. DESIGN 
 

1. Minimum Requirements 
 

These specifications reflect the mandatory minimum requirements that must be used as a 
basis for the tank design. The design of the tank shall meet the minimum design requirements 
per AWWA D110-04, Type I tank, ACI 350-06, including ACI 350.3-06, as well as, the 
requirements specified herein.  The roof, columns, column footings and wall footing shall 
meet the requirements of Section 9.2.6 of ACI 350-06, which includes an environmental 
durability factor for flexural and tensile designs of conventionally reinforced concrete and 
limits the crack control value (Z) to less than 115 k/in. for one-way slab members. 

 
2. Design Information 

 
a. Inside diameter: 94 FT. 

 
b. Water depth near wall: 20 FT. (above floor) 

 
c. Maximum water depth for overload: 20 FT. (above floor) 

 
d. Floor slope:  1.50% (high point in center of tank) 

 
e. Roof slope:  1.5% (high point in center of tank) 

 
f. Freeboard below top of wall:  2.0 FT. 

 
g. Live load on roof:  40 PSF. 

 
h. Maximum backfill height: 0 FT. (above floor) 

 
i. Minimum backfill height: 0 FT. (above floor) 

 
j. Soil bearing capacity incl. soil and liquid loads:  8,000 PSF.  

 
k. Seismic:  0.2 second horizontal spectral response acceleration in percent of gravity 

(Ss):  221 %  (ACI 350.03-06) 
 

l. Seismic:  1.0 second horizontal spectral response acceleration in percent of gravity 
(S1):    93 %  (ACI 350.03-06) 

 
m. Seismic Site Class :  B (ACI 350.03-06) 
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n. Importance Factor: 1.25 
  

3.  Roof and Roof-Supports 
 

a. The roof will be a flat two-way slab poured-in-place reinforced concrete roof, 
having a minimum thickness of 9.0".  The roof shall incorporate drop panels and 
shall be supported by round spiral-reinforced concrete columns, having a minimum 
diameter of 18". 

 
b. The concrete cover over regular reinforcing steel in flat roof slabs and over column 

ties or spiral reinforcing in columns shall be 1.75 inch nominal with a plus or minus 
1/4" construction tolerance. 

 
c. Alternate roof designs such as post-tensioned, pretensioned, precast, dome, flat slab 

roofs without drop panels or waffle type roofs shall not be considered. 
 

d. Flat roofs with drop panels shall be designed in accordance with ACI 350-06.  Full 
use may be made of the design data presented in the Concrete Reinforcing Steel 
Institute (CRSI) handbooks. 

 
4. Wall 

 
a. Wall to Wall-Footing Connection: All walls shall be supported by solid neoprene 

bearing pads allowing free radial movement of the wall relative to the wall-footing.  
The walls shall be tied circumferentially to the wall-footing with seismic cables 
consisting of hot-dipped galvanized strands encased in closed cell sponge rubber 
sleeves permitting a radial free movement of the wall of at least 3/4".  A continuous 
9" x  3/8" PVC or rubber waterstop connection shall be provided in wall and wall-
footing joint. 

 
b.  Wall-Roof Connection: Flat roofs shall be supported by solid neoprene bearing pads 

allowing free radial movement of the wall relative to the roof or vice versa.  An 
approved elastomeric sealant shall be provided between wall and roof when the 
specified backfill level is within 6 inches from the top of the wall.  All radially free-
floating roofs shall be tied circumferentially to the wall with special seismic 
connections permitting free radial movement of wall and roof. 

 
c.  Minimum Total Wall Thickness At Any Height*:  12.25" 

 
*) Thickness includes a poured-in-place corewall and a 1.5 inch minimum 
shotcrete cover over the circumferential prestressing strand.  The corewall is that 
area of the wall, interior of all circumferential prestressing. 

 
d. Minimum Final Circumferential Prestressing Force for Water Load: The minimal 

"final" circumferential prestressing force to contain the hydrostatic load at the bottom 
of the wall shall be: 
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  Pcw = 62.5 x(R) x (H)       (lbs/ft of height). 
 

in which:     R = inside radius of wall (feet). 
  H = maximum overload water height (feet). 

 
This force shall taper uniformly to zero at the top of the maximum overload water 
height. 

 
e. Minimum Final Circumferential Prestress for Differential Temperature & Dryness 

Bending. (Pctd): The minimum total "final" circumferential compression at any 
height on the wall, for aboveground wall conditions (per these Specifications), shall 
be 200 psi over the water load and after deduction of all losses.  This compression 
may taper to 50 psi at a distance six feet below the minimum backfill height 
elevation, if the tank is buried to this depth. 

 
f. Minimum Circumferential Backfill Force on Wall (Pcb): 
 

Pcb = (h) x (p) x (R + 0.0833 t) (lbs/ft of height). 
 

in which: R =   inside radius of wall (feet). 
 
h =    height of soil above wall-footing (feet). 

 
p =   equivalent liquid backfill pressure (lbs/cf) under seismic 

loading. 
 

t = total wall thickness including cover over    
prestressing strands (inches). 

 
g. Minimum Final Vertical Prestress for Differential Temperatures & Dryness 

Bending (Pvtd) 
 

The minimum "final" vertical compression and the vertical prestressing force (Pvtd) 
for poured-in-place walls, at any point around the tank wall, shall be 200 psi 
minimum.  Vertical prestressing shall be applied to the corewall prior to the 
circumferential strand wrapping operations. 

 
h. Maximum Final Stress in Circumferential.& Vertical Prestressing Steel (fse): The 

final stress (fse) in prestressing steel shall not be less than the value determined as 
follows: 

 
1) Start with the not-to-be-exceeded average initial steel stress. This value shall 

not exceed (0.70 and 0.75) M.U.S.* steel for the circumferential and vertical 
prestressing forces, respectively, based on a maximum stress tolerance of  
1.5% M.U.S. as evidenced by continuous electronic strip chart recordings 
taken from previous projects. 
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2) Deduct 25,000 psi for stress losses. 
3) The balance is considered the final stress. 

 
*) M.U.S.  = Minimum Ultimate Strength. 

 
i.  Minimum Initial-to-Final Stress Ratio (I.F. Ratio): The initial-to-final stress ratio is 

the value of the not-to-be-exceeded initial steel stress divided by the value of the final 
steel stress determined above under paragraph F(4)(h).  

 
j.  Maximum Compressive Stress in Concrete Walls: The maximum compressive 

stress in concrete walls, under any combination of load conditions, at any stage 
during the construction and without any allowance for stress losses due to creep of 
steel and concrete, or due to elastic deformation of concrete, shall not exceed 0.55 f'c. 

 
k.  Minimum Total Overall Wall Thickness:  The minimum overall wall thickness shall 

be no less than the minimum wall thickness shown under par. F(4)(c) or the value 
calculated below, whichever is greater: 

 
    (Pcw + Pctd)> + Pcb 

toverall  =                                     (inch) 
                           (0.55 f'c) (12) 

 
l.  Minimum Circumferential Prestressing Steel Requirement 

 
Pcw + Pctd 

Acp =             (inch2/ft of height) 
 fse 
 

in which: Pcw = the minimum final circumferential pre-stressing force to 
contain the waterload (lbs/ft of height). 

 
Pctd = the minimum final circumferential pre-stressing force for 

differential temperature and dryness (lbs/ft of height). 
 

 fse  = the final stress in the circumferential 
 prestressing strand (psi). 

 
m. Minimum Vertical Prestressing Steel Requirement 

 
Pvtd 

Avp =    __    _  (inch2/ft of circumference) 
      fse 

 
in which:            Pvtd = the minimum final vertical prestressing force for 

differential temperature and dryness  (lbs/ft of 
circumference). 
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 fse = the final stress in the vertical pre-stressing bars (psi). 
 

n. Bottom Edge Restraint Reinforcing for Corewalls: Cast-in-place concrete tank 
walls, prestressed vertically with threadbar tendons, shall be reinforced near the 
inside face from the bottom of the tank wall with #5 bars with a length as specified 
on the Drawings and spaced no further apart than 18 inch on centers. 

 
o.  Seismic Forces: Forces and moments resulting from water sloshing and seismic 

accelerations of roof, wall and water loads must be calculated in accordance with 
Chapter 6 - Dynamic Pressure on Fluid Containers of Nuclear Reactors and 
Earthquakes - publication TID-7024, distributed by the National Technical 
Information Service of the U.S. Department of Commerce or ACI 350.3-06. 

 
p. Bearing Pads 

 
1) Tank walls and flat slab roofs shall be supported continuously around the 

circumference of the tank by neoprene bearing and closed cell neoprene 
sponge rubber pads. 

2) The hardness of neoprene bearing pads shall be 40 durometer. 
3) The minimum pad thickness under tank walls shall be 1 inch and under 

roof slab 1/2 inch. 
4) The minimum total neoprene bearing pad width under tank walls shall be 3 

inches and under roof slabs they shall be 2 inches. 
5) All neoprene bearing pad areas shall take into account the total vertical 

force from roof, wall and backfill loads, including the downward drag on 
the wall when the backfill around the tank wall settles. 

6) All neoprene bearing pad sections shall be based on continuous loading 
values not to exceed those allowed in the bearing pad design manuals. 

7) The voids between bearing and closed cell neoprene rubber pads at wall 
and wall-footing and at wall and roof joints, shall be filled with soft mastic 
to ensure a substantially unrestrained free movement of wall and roof. 

 
5.  Wall-Footing Joint 

 
a. The circumferential wall-footing reinforcing, for differential dryness purposes, shall 

have a minimum total cross-sectional area no less than 0.5% of the wall-footing 
section excluding any reinforcement requirements for bursting forces due to water 
loads. 

 
b. Bursting forces caused by liquids acting on wall-footings shall be taken up fully by 

reinforcing steel in the radial or circumferential direction at steel stresses not 
exceeding 14,000 psi.  No allowance shall be taken for soil passive lateral resistance 
effects on footings. 

 
c. Hinged or fixed wall to wall-footing connections shall not be considered. 
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d. Radial and circumferential reinforcing bar diameter sizes shall not exceed 3/4 inch. 
 
e. Splices in parallel bars shall be adequately staggered to avoid more than one splice at 

any point around the circumference of the wall-footing. 
 
f. A continuous waterstop (6" x 3/8") shall be installed in all floor slab construction 

joints and bent upward to be welded to the bottom edge of the 9" circumferential 
waterstop connecting the wall to wall footing.  See detail in project drawings. 

 
g. The minimum width of the wall-footing shall be 4.0 feet and the minimum 

thickness shall be 1.5 feet.  The minimum embedment depth below the lowest 
adjacent grade shall be 1.5 feet. 

 
6.  Floor 

 
a. The floor slab thickness shall not be less than 6 inches nominal with a plus or minus 

construction tolerance of 1/4 inch, except at floor slab construction joints where the 
slab is thickened.  See detail in project drawings. 

 
b. The floor reinforcing in each direction shall be no less than 1/2 percent of the 

nominal floor section with a maximum bar spacing of 12 inches.  Floor thicknesses 
in excess of 8 inches shall have 2 layers of steel with the bottom mat at least 2 inches 
off the subgrade. 

 
c. Post-tensioning of floors is not required. 

 
7.  Column Footings 

 
a. All column footings shall be installed on top of the floor slab.  The minimum size of 

these footings shall be as indicated on the Drawings. 
 
b. Reinforcing steel added to the floor steel at the columns shall be continuous without 

laps.  The addition of such bars shall be in a way that the resulting steel distribution at 
the column footing is equally distributed in both directions. 

 
8.  Prestressing 

 
a. All vertical prestressing of tank walls shall be provided with 1.25" or 1.375" 

diameter steel thread-bars, with screw nut anchors, conforming to the material 
requirements in these Specifications.  Wire or strand systems shall not be considered. 

 
b. All circumferential prestressing of tank walls shall be done with hot-dipped 

galvanized strand conforming to the material requirements in these Specifications.  
A prestressing system that relies on wire wrapping, including systems that pull the 
wire through a die to provide a tensioning force, will not be allowed. 

 
c. All circumferential wrapping forces shall be continuously electronically monitored 
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and permanently recorded on graph paper while the steel strand is being wrapped 
around the tank. 

 
d. All vertical tendon forces and elongations shall be simultaneously, permanently 

monitored electronically and recorded on graph paper from start to finish of each 
stressing operation. 

 
e. Tank wall designs shall not be based on wrapping tolerances less than what the 

wrapping machinery can factually and continuously meet based on continuous 
electronically recorded printouts taken from earlier projects.  If none exists, the 
bidder is not qualified to bid this project. 

 
f. Tank wall designs shall not be based on stress-tolerance and stress-loss deductions 

less than those shown under paragraph F4(h). 
 
g. Prestressing wall strands shall not be spaced vertically closer than 2.5 strand 

diameters nor less than 3/8 inch clear between individual strands. 
 
h. Each intermediate strand layer shall be covered with 3/8-inch thickness of shotcrete. 
 
i. The minimum thickness of cover over the final strand layer shall be 1.5 inches. 
 
j. The center-to-center spacing of the vertical prestressing tendons shall not exceed 50 

inches. 
 
k. Tank wall prestressing systems based on jack-operated cable or rod type tendons, 

involving the circumferential movement of pre-stressing steel relative to the wall 
surface shall not be considered.  Circumferential systems relying on strand cables 
placed inside of ducts (cast in the corewall) or manually around the exterior, will not 
be accepted. 

 
9.  Waterstops 

 
a. Waterstops shall conform to the material requirements outlined in Section 212.09 of 

the Water Systems Standards and Sections 303.07B and 303.07C. 
 
b. All floor construction joints shall incorporate a minimum 3/8" x 6" waterstop 

without a centerbulb. 
 
c. All wall to wall-footing connections shall incorporate a minimum 3/8" x 9" 

waterstop and shall have a 3/4" minimum centerbulb. 
 
d. All vertical wall joints shall incorporate a minimum 3/8" x 6" waterstop without a 

centerbulb. 
 
e. All construction joints in the roof, if they should exist, shall incorporate a minimum 

3/8" x 6" waterstop.  At Contractor’s option waterstop may have a 3/8" minimum 
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centerbulb. 
 

G. NON-RESPONSIVE BID:  The information required in Sections 303.07(C), (D) and (E) above shall 
be submitted with the bid proposal.  Failure to submit such information if this alternative is selected for 
the tank design, will be deemed a material irregularity that could cause the bid to be rejected as non-
responsive. 

 
H. SHOP DRAWINGS: Contractor shall submit shop drawings of the circumferential prestressing 

wrapping schedule and the intermediate lock-off elevations for the Engineer's approval before the wall 
pour is made. 

 
I. PRODUCT DELIVERY, STORAGE AND HANDLING 
 

1. Prestressing steel shall be adequately packaged against intrusion of chemical contaminants 
(from the atmosphere or otherwise) for the protection of the steel against physical damage 
and corrosion during (and subsequently as the result of) shipping and storage. 

 
2. Prestressing steel that has sustained physical damage through rust or other means will be 

rejected. 
 
3. All materials and prestressing material delivered to the job site shall be stored off the ground 

on planks, supported by 4" x 4" timber, which must be covered with polyethylene or 
sizalkraft paper to prevent any moisture from coming up from the bottom. 

 
4. Reels of steel strand, prestressing tendons, anchorages, etc., shall be stacked neatly and as 

compact as possible. 
 
5. All materials for tendons and all fabricated tendons shall be covered with tarpaulins in such a 

manner that they are not exposed to water, rain, moisture or dust. 
 

J. SEVEN-WIRE STRAND 
 

1. Hot-dipped galvanized seven-wire strand used for prestressing shall meet the following 
minimum requirements unless otherwise shown on the Drawings: 

 
 Item Specification 
 Type A Type B 

a.  Nominal strand diameter 1/2" 3/8" 
b. Nominal area after galv. 0.153 in² 0.089 in² 
c.  Nominal weight/1000 LF 541 lbs. 303 lbs. 
d.  Pitch (Strand diameters) 12-16  12-16 
e.  Tensile strength (min.) 38,200 lbs. 21,400 lbs. 
f.  Yield strength @ 1% extension (min) 28,500 lbs. 16,000 lbs. 
g.  Elong. in 24" at fracture (min.) 4.5%  4.5% 
h.  Weight of zinc coating (min.) 0.85 oz./ft.² 0.85 oz/ft² 

 
2. Hot-dipped galvanized seven-wire strand shall be manufactured in accordance with ASTM 
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A-416 prior to galvanizing.  Each wire of the strand shall be individually hot-dipped 
galvanized before being stranded. 

 
3. Single wire prestressing material shall not be substituted for seven-wire strand prestressing 

material. 
 
K. HIGH-STRENGTH THREADBARS 
 

1. Deformations of the threadbars shall form a screw-thread suitable for mechanically 
coupling lengths of thread bar and also for positive attachment of anchor 
assemblies. 

 
2. Deformations shall conform to ASTM A-722, Type II requirements and shall 

be uniform such that the bar may be cut at any point and the internal threads of 
a coupling can freely screw onto the bar.  The bars and their deformations shall 
be hot rolled. 

 
3. Tensile and Physical Properties shall meet the following requirements with bars being 

manufactured in accordance with ASTM A-722, Type II: 
 

     Item                       Unit        Specifications 
 

a.  Nominal diameter              inches        1.25      1.375 
b.  Min. tensile force            kips (min.)    187        237 
c.  Yield force at 0.2% offset   kips (min.)    150        190 
d.  Elong. in 20 bar (diameter)  % (min.)           4            4 
e.  Nom. cross-sectional area    sq. inches   1.245      1.577 
f.  Nominal bar weight           lbs/ft.       4.39       5.56 

 
Note: To provide reduced relaxation, more uniform elastic modulus and 

reduced residual stress in the critical thread area, only threadbars that 
are stress relieved after the threads are formed will be accepted.  All 
threadbars shall be proof stressed after stress relieving and threading.  
Threadbars with cold rolled threads or threadbars with quenched or 
tempered steels will not be permitted.  Threadbars shall have a 
maximum carbon content of 0.55 percent.  Manufacturers with a 
minimum of 5 years of experience, under their current name, in the 
manufacturing of post-tensioning material meeting all the requirements 
of this specification will be accepted. 

 
L. ANCHORAGES FOR VERTICAL POST-TENSIONED TENDONS 
 

1. All post-tensioned prestressing shall be secured at the ends by means of approved permanent 
anchoring devices, which shall hold the prestressing steel at a force not less than 95% of the 
guaranteed minimum tensile strength of the prestressing steel. 

 
2. The load from the vertical prestressing anchoring device shall be distributed to the concrete 
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through steel bearing plates of dimensions and details shown on the Drawings. 
 
3. All vertical prestressing anchor plate dimensions, all dimensions relating to the conical hole 

in the top and bottom of the bearing plate (35o cone angle with the vertical), all steel tubing 
attached to the top bearing plate, and the spacing of all tendons shall strictly conform to the 
details shown on the Drawings. 

 
4. Fully-threaded anchor connections that incorporate a spherical-shaped bearing surface to 

match the conical surface in the bearing plate shall be used at both ends of the vertical 
prestressing bar.  

 
5. The contact point of the spherical-shaped vertical prestressing bearing surface to conical hole 

shall be approximately 1/4" to 1/2" below the bearing plate surface. 
 
6. Wedge anchors shall not be used for permanent anchor hardware.  

 
M. TESTING OF PRESTRESSING MATERIAL 
 

1. Contractor shall furnish at his own expense mill test certificates showing the dimensional and 
physical characteristics of each heat or reel of the prestressing steel to be furnished. 

 
2. Contractor shall furnish evidence, to the satisfaction of the Engineer, prior to the preparation 

of shop drawings and installation of vertical tendons, that the proposed tendon anchorage 
system meets the requirements of these specifications.  The Engineer may order additional 
tests to be taken.  Should such additional tests not meet the specifications, the expenses of this 
testing shall be paid for by Contractor; otherwise such expenses shall be borne by the Owner. 

 
3. Before any stressing operation may be started, Contractor shall calibrate all recording 

equipment at an approved testing laboratory to the satisfaction of the Engineer. 
 
4. All continuous force readings for the vertical and circumferential prestressing operations shall 

be developed with electronic (or the substantial equivalent) force (strain gauge method) 
sensing transducers, all having a maximum nonlinearity error of  0.5% and a maximum 
hysteresis error of  0.25%. 

 
N. ANCHOR POCKETS FOR VERTICAL TENDONS 
 

1. Anchor pockets for vertical prestressing tendons shall consist of steel cans, hot-dipped 
galvanized after cutting (unless shown otherwise on the Drawings) and welded to the top 
bearing plate. 

 
2. Anchor pockets shall be adequately sealed from moisture and concrete intrusion by wooden 

lids and 2-inch wide plastic adhesive tape. 
 
3. Anchor pockets for vertical prestressing tendons must have adequate provisions for flushing 

of ducts with water during wall concrete placement. 
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O. DUCTS FOR VERTICAL TENDONS 
 

1. Duct enclosures for vertical prestressing steel shall be standard 1.25" or 1.375” diameter PVC 
pipe class 160 or class 200, respectively, unless otherwise specified on the Drawings. 

 
2. All ducts shall be provided with expandable valves at the bottom of the duct to facilitate the 

injection of epoxy after prestressing. 
  
3. All connection details shall be as shown on the Drawings. 

 
P. EPOXY GROUT FOR VERTICAL TENDONS 
 

1. The vertical tendon system shall provide complete 2-part epoxy protection of the prestressing 
steel inside a PVC duct and anchors. 

 
2.  The injection of Portland Cement grout into the vertical tendon ducts will not be accepted. 

 
Q. PORTLAND CEMENT: Portland Cement for the tank construction and shotcreting shall meet the 

requirements set out in Section 303.03A of these Special Provisions. 
 
R. SHOTCRETE 
 

1. Fine aggregates 
 

a. Fine aggregates shall meet the requirements stated in Section 303.03A of these 
Special Provisions. 

 
b. A well-graded coarse sand shall be used for all shotcrete applications. 
 
c. Coarse sand shall generally consist of the following gradation: 

 
Sieve Size         % Passing by Weight 

 
                 3/8 inch                   100 

 
                 No. 4                     95-100 

 
                 No. 8                     80-100 

 
                 No. 16                   50-85 

 
                 No. 30                    25-60 

 
No. 50                    10-30 
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                 No. 100                    2-10 
 

The fineness modulus shall fall between 2.70 and 3.00. 
 

d. Plastersand shall be used for shotcrete finish coat if a smooth finish (as opposed to 
"natural") is required on the Drawings. 

 
e. Plastersand shall meet the following gradation: 

 
             Sieve Size          % Passing by Weight 

 
              3/8 inch                   100 
 
              No. 4                      97-100 
 
              No. 8                      90-98 
 
              No. 16                    70-85 
 
              No. 30                    35-55 
 
              No. 50                    15-25 
 
              No. 100                    2-8 

 
The fineness modulus shall fall between 2.40 and 2.75. 

 
2. Rebound 

 
a. Rebound is defined as aggregate mixed with some cements, which ricochets off the 

surface during the application of shotcrete because of collision with the harder 
surface, reinforcement, or with the aggregate particles themselves, the amount 
produced varies with the position of the work, air pressure, cement content, 
maximum size and grading of aggregate, amount of reinforcing and thickness of 
layer. 

 
b. Rebound materials may not be reused in any form for shotcrete. 

 
3. Water: Water shall meet the requirements set out in Section 303.03A of these Special 

Provisions. 
 
4. Air-Entrainment & Admixtures: Air-entrainment and admixtures shall meet the 

requirements set out in Section 303.03A of these Special Provisions. 
 

5. Fibrous Shotcrete Reinforcement 
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a. All shotcrete, unless otherwise specified herein, shall be fibrous reinforced.  Such 
material shall consist of 100 percent virgin polypropylene fibrillated or non- 
fibrillated fibers specifically manufactured for use as concrete/shotcrete secondary 
reinforcement.  The required volume of fibers to be added per cubic yard of 
shotcrete shall be as specified below in Section 303.07(R)(6)a. 

 
b. Polypropylene fibers will help to provide greater control of cracking from drying 

shrinkage and thermal expansion/contraction, a reduction of permeability, an 
increased impact capacity, an improved shatter/abrasion resistance and added 
toughness of the shotcrete. 

 
c. The fibers shall be manufactured in accordance with applicable building codes and 

ASTM C-1116 Type III 4.1.3. and ASTM C-1116 (Ref. ASTM C-1018) 
Performance Level I5 outlined in Section 21, Note 17.  Fibrous concrete 
reinforcement shall be as manufactured by the FIBERMESH COMPANY, 
Chattanooga, TN [phone: (423) 892-7243], or equal. 

 
d. Acceptable polypropylene fibers shall have the following physical characteristics: 

 
1. Specific gravity = 0.91 
2. Tensile strength = 80-110 ksi 
3. Fiber length     = graded per manufacturer 

 
6. Shotcrete Proportioning 

 
a. Each cubic yard of mortar in the ready mix truck or mixer shall consist of 0.1% (1.5 

lbs. per cubic yards) polypropylene fibers and a mix ratio of 3 lbs. of moist sand to 1 
lb. of Portland cement. Up to 50 oz. of PRO-KRETE-R or POZZOLITH 300R 
may be added at the option of Contractor during warm weather conditions. 

 
b. Whenever night temperatures are expected to drop below 35F, "high early" Portland 

cement shall be used in lieu of regular Portland cement.  Should "high early" 
Portland cement not be available, the mix design shall consist of a moist sand-
Portland cement mix ratio, by weight, no greater than 2.59. 

 
c. If the batching procedure requires that smaller volumes of cement and sand be used, 

the required cement-to-sand ratio shall still be strictly maintained. 
 
d. Additives other than PRO-KRETE-R or POZZOLITH 300R (such as 

POZZOLITH 300N or others) shall not be used unless specifically approved by the 
Engineer, after careful consideration of its corrosive influence on prestressing steels. 

 
e. The total volumetric air content of the shotcrete before placement shall not exceed 7 

percent (plus or minus one percent) as determined by ASTM C-173 or ASTM C-
231. 

 
f. Unless otherwise shown on the Drawings, shotcrete cylinder strengths at 28 days 
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shall be no less than 4,000 psi.  Higher shotcrete cylinder strengths shall not permit a 
reduction in the above specified cement contents.  The cement content in the above 
mix designs may be increased should the specified 28-day strength requirement not 
be met. 

 
g. The polypropylene fibers and admixtures shall be added to the shotcrete at the time it 

is batched and in the amounts as required here in.  Such additives shall be mixed in 
strict conformance to the manufacturer's instructions and recommendations for 
uniform and complete distribution.  Each certificate of delivery supplied by the 
shotcrete supplier shall indicate the additive trade name, manufacturer's name and 
amount per cubic yard added to each batch of shotcrete. 

 
S. CIRCUMFERENTIAL PRESTRESSING EQUIPMENT 
 

1. The circumferential stressing system shall produce a continuously, electronically (or 
substantial equivalent) monitored permanent stress or force recording along its full length as it 
is being applied and the stress variation in any strand at any point around the circumference 
shall not be greater than + 1.5 percent of the ultimate strength of the steel.  In addition to this 
recording, any system which deflects the tensioned prestressing material between the tension-
ing device and the wall after it has left the tensioning device, shall provide a similar 
continuously monitored stress or force record along its full length as it is being applied to the 
wall.  These recordings shall show that either before or after deflection, that the stress 
variation in the prestressing material at any point around the circumference shall not be 
greater than + 1.5 percent of the ultimate strength of the steel.  Due to prior instances of force 
measurement inaccuracies and the inherent problems associated with hand-held 
stressometers, no manual recorded force readings will be accepted.  This requirement shall be 
strictly adhered to. 

 
2. Any wrapping that does not meet the stress tolerances specified and/or cannot meet the 

requirements of Section 303.07(S)(1), will not be accepted and will be removed at 
Contractor's expense.  Contractor shall be responsible for all costs associated with meeting 
the specified tolerances. 

 
3. Since wrapping systems which utilize single solid prestressing wire will not provide the 

desired bond between the prestressing wire and the shotcrete and since single solid 
prestressing wire will not provide an adequate safety factor against failure, only machine 
wrapping systems which utilize seven-wire prestressing strand wrapping will be allowed. 

 
4. Since intermittent force applications can result in an unequal stress distribution around the 

wall (due to friction losses), the prestressing system shall be capable of applying a continuous 
wrapped force at any point around the circumference within the specified tolerances.  
Circumferential stressing systems based on Jack-operated cable or rod-type tendons will not 
be allowed. 

 
T. CIRCUMFERENTIAL PRESTRESSING APPLICATION 
 

1. Wrapped strand shall be anchored to the wall at least once for every coil or reel. 
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2. Permanently anchoring one strand to a previously wrapped strand will not be permitted. 
 
3. Wrapped strand ends shall be joined by suitable splicing methods that shall develop 90% of 

the full strength of the strand. 
 
4. Use of different alloys in the splicing material will not be permitted. 
 
5. The clear vertical spacing between adjacent prestressing strands shall be 1.5 strand diameters 

or 3/8 inch, whichever is larger. 
 
6. All wrapped strands not meeting the spacing requirements shall be spread by approved 

methods or shall be removed. 
 
U. VERTICAL PRESTRESSING EQUIPMENT 
 

1. The Contractor shall provide a continuously, electronically (or substantial equivalent), 
monitored force-elongation record of a permanent nature from zero to full force at the final 
lockoff for all of the vertical prestressing work. 

 
2. The ordinate of the permanent recording shall show the elongation in inches and the abscissa 

shall show the force in pounds or kips. 
 
3. Recording force and elongation readings manually will not be accepted. 
 
4. The vertical tendon stressing machinery shall have automatic electronic tensioning cut-off 

devices or equivalent means to ensure that the specified force and elongation is not exceeded 
at any time during any tendon stressing operation. 

 
5. The force readings at the end of the stressed bar, immediately after lock-off, for any stressing 

operation, on any tendon, shall not fluctuate more than  1.5% (of the minimum ultimate 
strength of the steel) from the desired average force setting.  

 
6. The maximum applied force for the final stressing operation, immediately after lock-off on 

any tendon, shall be no greater than 75% of the minimum ultimate strength of the steel. 
 

V. VERTICAL PRESTRESSING INSTALLATION 
 

1. The number and spacing of threadbars, if shown on the Drawings, shall be the minimum 
number provided and shall not be altered under any condition. 

 
2. High-strength threadbars shall be used for vertical prestressing which meet the requirements 

of Section 303.07(K) of these Specifications.   
 
3. The anchor hardware shall have a ball-shaped threaded nut that can be screwed down on to a 

matching cone shaped bearing surface in the bearing plate after the desired tension on the 
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anchor hardware and/or prestressing steel has been applied. 
4. Vertical tendon components shall be assembled off the ground and as detailed on the 

Drawings before they are installed in the forms. 
 
5. Particular attention shall be given to sufficient taping of damaged joint connections and holes 

in PVC tubing.   
 
6. Vertical prestressing tendons shall be accurately placed at the locations shown on the 

reservoir design drawings, or as approved by the Engineer, and shall be securely fastened in 
place to reinforcing steel and form ties to prevent movement during placement of concrete.  

 
7. Placing of vertical tendons shall be done to proper locations, elevations and alignments, with 

a maximum tolerance of plus or minus 1/4 inch. 
 
8. All vertical tendons shall be securely tied at the anchor plates and shall be tied to #4 

circumferential bars at 2 feet intervals between the anchor plates, unless shown otherwise on 
the Drawings. 

 
9. Anchor plates must be installed at right angles to the tendon alignment near the anchor.  

Anchor plates must be installed with long sides, if applicable, aligned parallel with the wall 
forms and secured to prevent rotation while concrete is placed.  The maximum permissible 
misalignment of anchor plate to tendon alignment is plus or minus 2.5 degrees. 

 
10. Unless indicated otherwise on the Drawings, the minimum concrete cover around metal 

anchor pockets and bearing plates shall be 1.5 inches. 
 
11. The clearance between bottom anchor plate and waterstop in tank walls shall be no less than 

2 inches or more than 4 inches. 
 
12. All vertical tendons shall be flushed with water introduced through a taped-off hole in the 

wooden lids on the anchor pockets from the top immediately upon completion of the wall 
concrete vibrating operation. 

 
13. Flushing of ducts shall not be accomplished by introducing water through the bottom 

connection.   
 
14. Upon completion of the water flushing operation of vertical tendons, the ducts shall be given 

a short burst of compressed air from the top only to remove any accumulations of water at the 
bottom of the ducts.   

 
15. Cleaning of tendons with air only, or removal of water with air introduced from the bottom 

connection, will not be permitted.    
 
16. The vertical tendon shall be stressed to the level and following the procedure described below 

in the next section. 
 
17. All ducts shall be clean and free of water and deleterious materials that would impair bonding 
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of the grout or interfere with grouting procedures. 
18. Grout injection pipes shall be fitted with positive mechanical shutoff valves, which shall not 

be removed within the first 24 hours after grouting is complete. 
 
19. Grouting of tendons shall be started at the lowest grout connection. 
 
20. Each vertical tendon duct shall be pumped until the entire nut at the top anchor has been 

covered.  Pea gravel and/or clean sand may be placed (at Prestressor's option) in the tendon 
can as a filler material prior to epoxy pumping. 

 
21. In cold weather, and especially during frosts, special precautions must be taken to avoid the 

freezing of grout.  In the event that the grouting procedure cannot be postponed, the wall 
temperature must be kept above the freezing point with hot blankets or by other approved 
means. 
 

22. Upon completion of the vertical stressing and grouting operation, all anchor pocket areas 
above the anchor nuts shall be drypacked with a 1 part cement to 2 parts sand mortar mix 
immediately after the epoxy coating on the inside can surface has become tacky, or 
alternately, the metal can may filled with concrete aggregates and epoxy.      

 
23. The drypack surface shall be finished flush with the top of the square tube. 

 
24. The rectangular tube shall be fit over the square tube and the sides of the tubes aligned as 

detailed.  The gaps between the tubes shall be filled with sheets of closed cell neoprene as 
detailed.  A steel cover plate shall be seal welded to the rectangular plate prior to placing the 
roof slab concrete. 

 
W. VERTICAL PRESTRESSING OPERATIONS 

 
1. The maximum initial electronically (or substantial equivalent) recorded steel stress shall not 

exceed 75 percent of the guaranteed minimum ultimate strength (M.U.S.) of the steel at any 
time during and after stressing. 

 
2. Each vertical tendon in the wall shall be stressed to the value shown on the reservoir design 

drawings prior to installation of circumferential prestressing.  The stressing of the tendons 
may be sequential around the tank circumference if a back-up jack is provided on site.  In lieu 
of the Contractor providing a back-up jack, the tendons may be stressed in an every-other 
pattern around the tank requiring two trips around the tank in order to tension all the tendons. 

 
3. The loss in stress in post-tensioned prestressing steel due to creep and shrinkage of concrete, 

creep of steel and sequence stressing shall be assumed as 25,000 psi. 
 
4. The final force in the vertical tendon  is the steel section multiplied by the final stress. 
 
5. The final force shall be no less than the force shown on the reservoir design drawings. 
 
6. An automatic, continuously electronically (or substantial equivalent) monitored and 
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simultaneously recorded force-elongation reading must be made for each vertical stressing 
application. 

 
7. The force-elongation reading must represent the true relationship between the elongation at 

any given point of the vertical stressing operation and the applied force on the prestressing 
steel at that same point. 

 
8. The force-elongation relationship must be constantly maintained from the beginning, starting 

with the removal of the slack to the point of lock-off and complete release of the force on the 
vertical prestressing steel after retraction of the stressing piston or equivalent stressing device. 

 
9. All electronically produced force-elongation readings during the vertical tendon stressing 

operations become the property of the Owner. 
 
10. The ultimate initial prestressing force for vertical tendons shall not be applied until the 

concrete compressive strength in the wall shall have reached the specified 28-day strength. 
 

X. CIRCUMFERENTIAL PRESTRESSING OPERATIONS 
 

1. The maximum initial electronically (or substantial equivalent) recorded steel stress shall not 
exceed 70 percent of the guaranteed minimum ultimate strength (M.U.S.) of the steel at any 
time during or after stressing. 

 
2. An automatic, continuously electronically (or substantial equivalent) monitored permanent 

recording of the applied force, at any point on the strand, at any point on and around the tank 
wall, must be made during the entire circumferential prestressing application.  All such 
recordings must be based on a continuous sensing of the applied force on the strand between 
the tensioning drum and the wall as the strand is being wrapped and laid on the wall. 

 
3. The force setting on wrapping and tendon stressing machinery shall be such that the applied 

forces fall within the specified minimum or maximum stress or force limitations; the force 
setting shall be corrected immediately when the applied force falls outside the required force 
tolerance limitations. 

 
4. In the event that the stressing machinery is incapable of holding the applied forces within the 

specified stress or force limitations, the Engineer will order, at Contractor's expense, the 
removal and replacement of such machinery in favor of a different stressing process capable 
of maintaining such tolerance requirements. 

 
5. The loss in the post-tensioned prestressing steel due to creep and shrinkage of concrete, creep 

of steel and sequence stressing shall be assumed as 25,000 psi. 
 
6. The final stress is the average initial stress reduced by the assumed stress loss of 25,000 psi. 
 
7. The final force in the prestressing strand is the steel section multiplied by the final stress. 
 
8. The final force shall be no less than the force shown on the reservoir design drawings. 
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9. The continuous, electronically produced force application chart during the wrapping 

application becomes the property of the Owner. 
 
10. Manual, individual or intermittent force readings taken on wrapped strand in full bodily 

contact with the wall will not be accepted.  Force readings based on anything other than 
instantaneous force readings, as the strand is being tensioned, and wrapped around the tank, 
will not be accepted. 

 
11. Wrapping may start when the concrete has reached a compressive strength of 3,500 psi; 

however, under no circumstance shall the compressive stress, under any condition, exceed 
55%. 

 
12. In the event that gaps between the corewall and the wrapped strand develop that exceed 3/8 

inch, wrapping shall be discontinued and the wall shall be built up with shotcrete to provide 
the proper curvature.  Alternately, if approved by the Engineer, the gaps may be dry-packed 
after wrapping is completed and before shotcreting is started. 

 
13. Wrapping over intermediate shotcrete coats or built-up shotcrete areas may commence 12 

hours after the shotcrete has been applied or when the shotcrete has reached a strength of 250 
psi, whichever is later. 

 
14. Because prestressing material exposed to excessive temperatures greatly increases the 

possibility of irrevocable damage, such as steel embrittlement, stress corrosion, or wire 
splitting, the temperature of the prestressed material during application shall not be allowed to 
increase by more than fifty degrees at any time during such application due to the stressing 
technique.  No system which creates a force by pulling prestressing material through a die 
will be allowed. 

 
Y. SAFETY PRECAUTIONS 
 

1. Every precaution shall be taken to keep personnel and visitors outside the danger area of 
breaking strands or bars. 

 
2. At no time shall anyone stand in the line of stressed vertical tendons or stressed strand. 
 
3. No work shall be performed by anyone, other than the prestressing crew, within 100 feet 

from the wrapping operation or the application of the vertical tendon stressing operation. 
 
4. Where access to the site by unauthorized persons is outside the Contractor's control, while 

prestressing work is in progress, Contractor shall erect temporary protective fencing to 
prevent breaking strand from endangering such persons. 

 
5. There shall be no welding to anchor plates after the vertical tendons have been assembled, 

neither shall prestressing steel be used as a "ground" for welding operations. 
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Z. ABRASIVE BLASTING 
 

Exterior surfaces of the concrete corewall to be strandwrapped shall be abrasive blasted 
by a mechanical etching or shotblast system combined with a vacuum recovery system, 
or a self-contained waterblasting system.  Systems that have not been used successfully in 
the past to prepare circular tank wall surfaces for shotcreting and strandwrapping or 
systems relying on sandblasting or steel shot without a vacuum system will not be 
allowed.  The surface shall be sufficiently abrasive blasted to remove all laitance, form 
oil or other type of coatings.  The surface shall be cut to a minimum CSP5 profile, as 
established by the International Concrete Repair Institute (ICRI), over a minimum of 
90% of the surface being prepared as measured over any one square foot area.  The 
prestressing subcontractor who is performing the abrasive blasting shall make available 
to the inspector ICRI sample coupons to assist in evaluating the abrasive cut.   

 
AA. SHOTCRETE EQUIPMENT 
 

1. Mixing:  The mixing of shotcrete material shall be done in conformance with the 
requirements of Section 303.03A "Concrete Work for Strandwrapped Prestressed 
Reservoir." 

 
2. Delivery Equipment 

 
a. The delivery equipment shall be of an approved design and size with a record of 

satisfactory results in similar previous work. 
 
b. The equipment shall be capable of discharging mixed materials into the hose under 

close control and shall be able to deliver a continuous smooth stream of uniformly 
mixed material at the proper velocity to the discharge nozzle, free of any kind of 
slugs. 

 
c.  The equipment shall permit concrete, water and air to be distributed to 

the automated shotcrete tower through a swivel pin located at the center 
of the tank. 

 
d. The nozzle shall be of a design and size that will ensure a smooth and uninterrupted 

flow of materials. 
 
e. Delivery equipment shall be thoroughly cleaned at the end of each shift. 
 
f. Equipment parts shall be regularly inspected and replaced as required. 

 
3. Air Supply: The air capacity of the compressor shall be large enough that the minimum 

amount of air to be available at the nozzle shall be no less than 400 CFM, irrespective of 
whether or not air from the same air supply is used for other purposes. 
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BB. SHOTCRETE APPLICATION PROCESS 
 
1. Shotcrete shall be applied under the wet mix process only. 
 
2. Nozzles shall be mounted on power driven machinery enabling the nozzle to travel parallel to 

the surface to be sprayed at a uniform linear or bi-directional speed. 
 
3. The nozzle shall be kept at a uniform constant distance from the surface, always insuring a 

right angle spray of the material to the surface. 
 
4. Hand operated nozzles and shotcreting operations dependent on the performance of the 

nozzleman will not be accepted except where additional shotcrete is needed to correct flat 
areas or for architectural surface treatments. 

 
5. Grout materials shall be delivered to the jobsite in ready-mix trucks from approved batching 

plants.  However, job mixing will be accepted provided automatic weigh batch plants are 
used. 

 
6. The sand, cement and water shall be premixed before being pumped through a 2" minimum 

hose by specially designed mortar pumps. 
 
7. The high velocity impact of the shotcrete shall be developed pneumatically by injecting 

compressed air at the nozzle. 
 
CC. SHOTCRETE PLACING AND FINISHING 
 

1. General 
 

a. Shotcrete shall be applied in a steady, uninterrupted flow.  
 
b. Should the flow become intermittent for any cause, the machine operator shall direct 

the nozzle away from the work until it again becomes constant, or shut off the flow 
of materials. 

 
2. Position of Pneumatic Nozzles: The nozzle shall be held at approximately right angles to the 

surface and shall be kept at a constant and proper distance, as dictated by good practice 
standards for the type of application, type of nozzle and air pressure employed. 

 
3. Shotcreting More Than One Layer 

 
a. Sufficient time shall be allowed for each layer of shotcrete to set up to prevent the 

next layer from sagging. 
 
b. The shotcrete shall be started at the bottom of the wall and proceed upward until all 

wrapped strand has been covered.  Subsequent shotcrete layers may be applied from 
the top down or from the bottom up at the discretion of the Contractor. 
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c. While the nozzle travels around the wall, the nozzle shall be raised or lowered at a 
uniform rate in such a manner that an adequate overlapping of coatings and a 
uniform finish develops. 

 
d. The nozzle shall be spiralled up or down around the tank to either the top or the 

bottom of the wall or to the termination of the strand layer being covered. 
 

4. Application of Shotcrete 
 

a. To ensure proper penetration around the strand and proper conveyance of the 
material through the hose, a 5" to 7" slump of the mortar at the pump is 
recommended. 

 
b. The application of the shotcrete in the number and thickness of layers specified in 

design drawings by Contractor is mandatory for proper penetration of shotcrete 
behind prestressing steel and to reduce shrinkage due to more uniform in-depth 
drying of the shotcrete.  The moisture absorption by earlier applied layers is relied 
upon to improve the bond and strength of the material and to reduce drying 
shrinkage of the applied shotcrete. 

 
5. Shotcrete Covercoats Over Wrapped Strand 

 
a. Each layer of wrapped prestressing steel shall be covered with shotcrete until a 

minimum cover of 3/8" over the steel has been obtained. 
 
b. The final covercoat, to make up for the full thickness of shotcrete over the outermost 

strand layer, shall be applied in at least 3 layers of equal thickness. 
 
c. Each layer of shotcrete shall be completed for the full circumference of the tank and 

substantially the full height of that layer before the next layer of shotcrete may be 
applied. 

 
6. Coating Thickness 

 
a. All shotcrete coatings shall be built up in layers of approximately 3/8 inch in 

thickness until the final required thickness has been obtained. 
 
b. Unless otherwise shown on the Drawings, the minimum shotcrete cover over all 

wrapped steel shall be 1.5 inch. 
 

7. Finish Coat 
 

a. After the minimum shotcrete cover specified over the wrapped prestressing strand 
has been completed by the automated shotcrete procedure, and only if such finish 
requirements are shown on the Drawings, the exterior surface shall be given an 
acceptable float finish true to line and curvature and to details shown on the 
Drawings. 
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b. If a float finish is required on the Drawings, plaster or hand-applied shotcrete may be 

used to build up and level the surface and to obtain the desired surface finish and 
projections. 

 
c. The finish coat mix (if a smooth float finish is required on the Drawings), shall 

consist of a minimum of one sack of cement for every 3-1/2 cubic feet of moist 
plaster sand. 

 
d. If no finish requirements are shown on the Drawings, it is intended to have a natural 

original gun finish of the shotcrete covercoat. 
 

8. Protection of Adjacent Buildings and Surface 
 

a. Contractor shall take every possible precaution to protect adjacent buildings, 
concrete surfaces, vehicles, equipment, etc., from being damaged by overshooting 
shotcrete and by materials carried away by the wind. 

 
b. Overshot shotcrete and rebound materials deposited on the roof shall be removed 

before it adheres to the concrete surface. 
 
c. Contractor shall pay for all damages caused by his operations under this contract. 

 
 
DD. SHOTCRETE TESTS: Testing of shotcrete shall conform to Section 303.03A(DD) "Concrete Tests" 

of these Special Provisions. 
 
EE. NOZZLEMAN REQUIREMENTS FOR HAND PLACED SHOTCRETE  
 

1. To ensure a high quality shotcrete, the Contractor shall satisfy the Engineer that the 
nozzleman has had sufficient and acceptable experience in the application of structural 
shotcrete. 

 
2. Experience gained on shotcrete pool and ditch construction will not be considered as 

experience for qualifying the nozzleman, unless approved by the Engineer. 
 
3. The nozzleman shall be capable of applying thin coats of even and uniform thickness. 
 
4. The nozzleman's skill will be tested and approved by the Engineer before he may start any 

work. 
 
FF. RESTRICTIONS ON SHOTCRETE OPERATION 
 

1. Shotcrete shall not be applied under such strong wind conditions that a considerable amount 
of cement and moisture will be removed by the wind from the mortar spray between the 
nozzle and the surface intended to have shotcrete applied. 
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2. The Contractor may apply shotcrete under the conditions specified herein solely at his own 
risk. 

 
3. Whenever rain or frost has damaged shotcrete that has not had a chance to set up, such 

shotcrete shall be removed and replaced. 
 
4. Contractor shall consult with the Engineer to determine whether or not the shotcrete damaged 

by rain or frost will be accepted before applying any additional layers of shotcrete. 
 
GG. SHOTCRETE WATERCURING 
 

1. Intermediate layers of shotcrete shall be kept damp by hand curing or other means no sooner 
than 12 hours after the shotcrete has been applied. 

 
2. This watercuring is not required should additional shotcrete be applied on the entire wall 

surface within the following 12 hours. 
 
3. An indiscriminate use of continuous watercure for intermediate layers shall be avoided. 
 
4. Complete shotcrete surfaces, which do not receive any additional coatings, shall be 

watercured for a period of at least seven (7) days by encapsulating the shotcrete with plastic 
sheeting.  Such plastic sheeting shall be lapped and sealed as necessary to properly cure the 
shotcrete.  Membrane curing methods utilizing curing compounds or wax-based residuals 
will not be permitted. 

 
5. Wall coatings, as specified in Section 303.27A, shall be applied no later than five (5) days 

after completion of the watercuring.  If conditions make it impossible to apply coatings 
within the five (5) day period, shotcrete shall be watercured for a period of ten (10) days 
instead of the seven (7) days specified here-in. 

 
HH. CLEANING AND WATERPROOFING 
 

1. After construction is completed, the interior of the tank shall be completely hosed out and 
cleaned of all dirt and loose material. 

 
2. Cracks in the floor slab, wall, footings, columns or roof slab, which may have developed 

from drying shrinkage, shall not be taped or chipped out and caulked.  All cracks shall be 
pumped and sealed with a two-part water insensitive epoxy. 

 
II. DISINFECTING AND FILLING 
 

1. Disinfection of the tank shall only proceed after the tank has been leak tested and the interior 
pipe coating per the construction documents. 

 
2. The disinfection of the tank shall be performed as described in the Water System Standards, 

Section 303.10 “Reservoir Leakage Test and Disinfection”.  
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JJ. LEAK TESTING AND REPAIRS 
 

1. Testing 
 

a. Leak testing of the tank shall be conducted prior to disinfection and shall follow the 
procedures described in the Water System Standards, Section 303.10 “Reservoir 
Leakage Test and Disinfection”. 

 
b. Testing shall be completed before the tank is backfilled, if applicable. 

 
2. Leak Detection Methods 

 
a. Leaks in floor construction joints may be detected with the aid of a diver. 
 
b. Mud or cement deposits on the floor, when stirred up, would flow to the leak and 

may indicate the leak locations. 
 
c. Honeycomb and cracks around waterstops may be detected through tapping with a 

hammer along the joint. 
 
d. The Engineer may require any of these procedures when cement seeding has not 

stopped the leaks. 
 
e. Leakage through joints, which may have resulted from bent over waterstops or 

honeycomb under or around waterstops may require the removal of concrete around 
the waterstops in suspected areas. 

 
f. Chipped out concrete areas shall be properly drypacked as specified in Section 

303.03A(BB)(8) of these Special Provisions. 
 

3. Acceptance 
 

a. Any cracks, voids, honeycomb or cold joints showing or causing running leaks of 
water, shall be epoxy pumped by qualified operators until such cracks and voids 
have been completely sealed.  If requested by the Contractor to stop floor leakage 
and if allowed by the Owner, the floor may be covered with a minimum of two 
inches of water and pure cement shall then be spread evenly over the entire floor 
area at the rate of one sack of cement to every 1000 square feet of floor area.  The 
floor shall not be allowed to dry after the application of cement.  If the tank has been 
cement seeded and if the tank is drained during the warranty period, Contractor shall 
be given fourteen (14) days advance notice and Contractor shall promptly remove 
all cement residue from the tank floor and clean the tank to the Owner’s satisfaction. 
The Owner shall pay for the subsequent tank disinfection and chlorination. 

 
b. The tank shall not be backfilled until and unless the Engineer has accepted the tests. 
 
c. This section shall be applicable during the entire specified warranty period of the 
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tank. 
 
d. After the completion of the reservoir leakage test, the reservoir shall 

remain filled until the reservoir is chlorinated and placed in service. 
 
KK. PAYMENT 

 
Payment for the work in this section shall not be made separately, but will be included with the lump 
sum amount for the item this is apart as stated in the Proposal. 

 
 

END OF SECTION 



 SECTION 303.16 - 1 ADDENDUM NO. 2 
 

WATER SYSTEM STANDARDS 
 

DIVISION 300 
SECTION 303 - STRUCTURES 

 
 
SECTION 303.16 BUILT-UP ROOFING 
 
Delete and replace subsection D.  PRODUCTS; 1. ROOFING SYSTEM with the following: 
 

1. ROOFING SYSTEM:  Atactic Polypropylene (APP) modified asphalt membrane 
consisting of a durable, non-woven polyester mat, enhanced with continuous 
glass reinforced glass fiber strands in the machine direction saturated with 
APP and surfaced with mineral granules, in conformance with ASTM D6222, 
Type I, Grade ‘G’, such as ‘Brai Supreme – APP Granule FR’.  Color of granular 
finish to be selected by Department.  Apply to roof deck with coat of asphalt 
primer designed for use on cast-in-place concrete. such as APP 180 FR.  Color 
of granule finish to be selected from manufacturer’s standard colors by 
Department of Water Supply.  Apply to Roof Deck with coat of asphalt 
primer designed for use with cast-in-place concrete for manufacturers’ 10-
Year Material and Labor Warranty against leaks. 

 
Delete item D.2 “SUMMARY OF MATERIALS PER 100 SQ. FT.” 
 
Delete and replace subsection G.  “APLICATION” with the following: 
 
G. APPLICATION:  Apply roofing materials as specified and as recommended by 

manufacturer’s printed application instruction.  Roofing sheets to be continuously torch 
welded at seams. 
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303.22A LOUVERS AND DAMPERS 

 
303.22A.01 GENERAL DESCRIPTION: This item of work shall include the 

furnishing of all labor, materials, tools and equipment necessary complete 
the miscellaneous iron and metal work as specified in DIVISION 300 – 
CONSTRUCTION, Section 303.22.E MISCELLANEOUS IRON AND 
METAL WORK  - Aluminum of the Water System Standards, 2002, and 
as amended hereinafter as applicable to this project. 

303.22A.02 VENTILATION LOUVER WITH FIRE DAMPER:  The fire damper 
cover grill shall be designed for exterior use with louvers to prevent wind-
blown rain from entering the damper with bug screen backing.  A. Static 
fire dampers with curtain style blades meeting requirements of UL 
Standard 555, 7th Edition, and shall have a minimum fire resistance rating 
of 1 ½ hours.  The fire damper shall be a galvanized steel frame and 
blades with a stainless steel closure spring, such as Model OFD-150, Type 
A by GREENHECK, Schofield, WI (www.greenheck.com), Phone: 715-
359-6171. 

A. Fire damper shall be a “static” damper designed to be installed “out-of-
the-wall” which allows the damper unit to be installed into a wall opening 
and project into the interior space. 

 
B. The damper curtain shall be activated with a fusible link at a minimum 

temperature of 212 degrees F, that can be replaced after it has been 
activated.  The unit shall be designed to operate without the need for 
electrical power. 

 
C. The factory sleeve of the damper shall be supplied as a single assembly. 

 
D. Retaining Angles for the unit shall be factory-supplied, sized to provide 

installation overlap in accordance with manufacturer’s UL listing. 
 

E. Submit copies of product data demonstrating proposed damper unit meets 
or exceeds the specified requirements and include installation instructions 
and operations/maintenance manual. 

 
303.22A.03 EXTRUDED ALUMINUM WEATHER-RESISTANT LOUVERS:  The 

weather-resistant louvers shall have a nominal frame depth of 4-inches and 
louver blades shall be extruded aluminum, 6063-T6 with a minimum wall 
thickness of 0.08 inches.  The blades shall be horizontal oriented at an 
approximate angle to horizontal of 37.5 degrees as detailed, such as Model 
455XP by INDUSTRIAL LOUVERS, INC., Delano MN 
(www.industriallouvers.com) Phone: 763-972-2981. 
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A. Performance Ratings: Product must be licensed to bear the AMCA 
Certified Ratings Seal for water and Air Performance.  a. Based on 
testing 48 inches by 48 inches size unit in accordance with AMCA 500-L, 
maximum  water penetration of .01 ounces at an airflow of 858.7 FPM. 

 
B. Free area shall be a minimum of 50%. 

 
C. Exterior Aluminum Sill: Provide sill flashing of same material and finish 

as louvers where indicated on the drawings. 
 

D. Louver bug screen shall be fiberglass reinforced with an anodized 
aluminum frame and be mounted to the inside face of the building wall as 
detailed. 

 
E. Fabricate as required for optimum performance with respect to water penetration, 

strength, durability, and appearance.  Verify opening size and placement of 
louvers before fabrication. 
 

F. Include supports, anchorages and accessories required for complete 
assembly. 
 

G. Provide vertical mullions of type and spacing as recommended by the 
manufacturer.  Continuous vertical louver assemblies are required.  Maintain 
equal blade spacing to produce uniform appearance. 
 

H. Join frame and blade members to one another by mechanical fastener, 
except where field bolted connections between frame members are 
necessary due to size of louvers. 
 

I. Factory-applied coating shall comply with NAAMM “Metal Finishes 
Manual” for finish designations and application recommendations, except 
as otherwise indicated.  Protect finishes on exposed surfaces prior to 
shipment.  Remove scratches and blemishes from exposed surfaces that 
will be visible after completing finishing process.  Provide color as 
selected by BWS from standard colors. 

 
1. Prime Coat:  Apply alkyd prime coat following chemical cleaning 

and pretreatment. 
2. Fluorocarbon Two Coat Coating: 

a. Coating shall conform to AAMA 2605 -  High Performance 
Organic Coatings on Architectural Extrusions and Panels 

b. Louvers to be finished with a minimum 1.0 mil (0.025 mm) 
thick full strength 70% resin, 2 coat Fluoropolymer system. 

c. All aluminum shall be thoroughly cleaned, etched, and 
given a chromatic conversion pretreatment before 
application of coating.   
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303.22A.04 GALVANIZING 
 

A. Components specified as galvanized, shall be in accordance with ASTM 
A123 and all applicable documents listed there in.   
 

B. Where fabricated pieces are too large to be galvanized as a single unit, the 
fabricated piece may be broken down into smaller units to be welded or 
bolted together after galvanizing.  The location of all added connections 
must be clearly identified as such on a shop drawing submitted to the 
Manager for approval.   
 

C. Galvanizing shall be repaired at all locations of welding in accordance 
with methods A1 or A3 of ASTM A780. 
 

D. Repairs of other defects such as those caused by inadequate surface 
preparation, failure to remove weld slag, rough welding, poor galvanizing 
practice or defects due to any other causes shall only be accepted or 
approved by the Manager after inspecting the item after delivered to the 
jobsite. 

 
303.22A.05 FIRE DAMPER INSTALLATION 

 
A. Store and handle fire damper units as recommended by manufacturer. 

 
B. Check conditions of project prior to starting work.  If anything needs to be 

addressed in order for the fire damper unit to be properly installed, contact 
the Contractor.  The start of installation work will indicate the site 
conditions at the time were acceptable. 
 

C. Install dampers in accordance with manufacturer’s UL Installation 
Instructions, labeling, and NFPA 90A at locations indicated on the 
drawings.  Any damper installation that is not in accordance with the 
manufacturer’s UL Installation Instructions must be approved prior to 
installation.  
 

D. Dampers must be accessible to allow inspection, adjustment, and 
replacement of components.   
 

E. Install damper unit square and free from racking.  Do not compress or 
stretch the damper frame into the duct or opening 

303.22A.06 EXTRUDED ALUMINUM LOUVER INSTALLATION 

A. Examine substrates and openings for compliance with requirements for 
installation tolerances and other conditions affecting performance.  
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Proceed with installation only after unsatisfactory conditions have been 
corrected. 

B. Clean surface of opening thoroughly prior to beginning installation.  
Prepare surfaces using the methods recommended by the manufacturer for 
achieving the best result for the substrate under the project conditions. 
 

C. Install louvers at locations as indicated on the drawings and in accordance 
with the manufacturer’s instructions.  Install louvers plumb, level, in plane 
of wall, and in alignment with adjacent work. 
 

D. Install joint sealant as specified in Section 303.21 CAULKING of these 
special provisions. 

 
E. Clean louver surface after installation and touch-up finish coating, repair 

or replace damaged products before Substantial Completion. 
 
303.22A.07 PAYMENT 

Payment for LOUVERS AND DAMPERS, including all specified finishes 
will be made as lump sum bid prices as described in the Bid.  The lump 
sum prices shall represent full compensation for all materials, labor, tools, 
equipment and incidentals required to construct the reservoir and 
appurtenances in place complete as shown in the Drawings. 
 

 
END OF SECTION 
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